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ACRAMENTO

November 2k, I965

Honorable Edmund G. Brown, Governor, and
Members of the Legislature of the

State of California

Gentlemen:

Bulletin No. 80-2, "Reclamation of Water from Wastes: Coastal

San Diego County", is the second in a series of investigations undertaken

by the Department of Water Resources in accordance with Section 230 of the

State Water Code to determine the feasibility of reclaiming waste water

for beneficial uses in specific areas of the State. The first report in

this series was "Feasibility of Recleimation of Water from Wastes in

Los Angeles Metropolitan Area", Bulletin No. 80.

Waste water reclamation and statistics on potentially reclaimable

ocean discharges of waste water in coastal San Diego County (as well as

the State in general) were presented to the Legislatxore and the State and

regional water qioality control boards in four progress reports, published

in December 1952, June 195^, January 1958, and October 1963 under the title

"Reclamation of Water from Sewage or Industrial Waste".

The investigation reported in this bulletin found that coastal

San Diego County -- which is currently importing 85 percent of its water

supply --is now discharging to the ocean approximately hO million gallons

per day of waste water that could be reclaimed for certain beneficial uses.

Costs of reclamation would be competitive with those of fresh water. In

a few cases, such reclamation already is being successfiilly carried out.

Sincerely yours,

^l/^^^-^--^
William E. Warne

Director
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AUTHORIZATION

Investigations of reclamation of water from sewage and industrial

waste are authorized by Section 230 of the California Water Code, which

reads as follows

:

"230. The department, either independently or in

cooperation with any i)erson or any county. State, Federal,

or other agency, to the extent funds are allocated there-
for, shall conduct surveys and investigations relating to

the reclamation of water from sewage or industrial wastes

for beneficial purposes, including but not limited to the

determination of quantities of such water presently wasted,

ajid possibilities of use of such water for recharge of

\inderground storage or for agricultural or industrial uses;

and shall report to the Legislature and to the appropriate
regional water pollution control board thereon, ..."

This investigation was conducted and the report prepared piirsuant

to the foregoing authorization.
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ABSTRACT

The Coastal San Diego County waste water reclamation study was

\indertaken to supply detailed information pertaining to the reclamation

of water from wastes in that area. This information includes the quantity

of reclaimable water, beneficial uses of this water, and cost of producing

reclaimed water from wastes. The study was authorized under Section 230

of the California Water Code.

Four phases were undertaken in carrying out the investigation.

These were: (l) an estimation of present and future water requirements;

(2) a survey of waste water discharging agencies and the determination of

the quantity and quality of waste water available for reclamation;

(3) determination of the portion of the water requirements that may be

satisfied by reclaimed waste water; and {h) a study of plans to implement

the use of waste water.

It was determined that about 53 million gallons per day of waste

water effluent in Coastal San Diego County, or Tk percent of the total

effluent, is reclaimable for beneficial uses. A portion of this reclaim-

able waste water is already either directly or indirectly reclaimed,

primarily for irrigation, recreational lakes, and ground water recharge.

At present, approximately kO million gallons per day of waste

water that is rated as reclaimable for at least some beneficial uses is

being discharged to the ocean. This amounts to T^ percent of the total

waste discharge to the ocean in San Diego County. Plans to use some of

this waste water were considered for four sites -- the El Cajon-La Mesa,

Mission Gorge, Rose Canyon, and Spring Valley areas. Costs of producing

reclaimable water for irrigation or other uses at the plant site were

estimated to vary from $11 to $65 per acre-foot.
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CHAPTER I. INTRODUCTION

The water shortage that has plagued much of Southern California

in recent years is the most severe in coastal San Diego County. This has

been caused by water demands arising from the unprecedented population

increases and industrial growth of the area. As local soiirces of water

have been almost fully developed, it has been necessary to meet the ever-

increasing demand with imported water. This imported water now comprises

about 85 percent of the total supply. Costs of imported water are rising

and will increase significantly when water from Northern California is

introduced. Therefore, the use of reclaimed water from wastes in this

area should be considered as a means for supplementing imported and local

supplies.

In California, conservation of existing resources and development

of new water supply sources are economic necessities. In 19^9? "the

California Legislature, recognizing the importance of developing all

existing and new sources of water throughout the State, added Section 23O

to the California Water Code authorizing the Department of Water Resources

to investigate the feasibility of reclaiming water from domestic or indus-

trial wastes for beneficial purposes. Waste waters discharged to tidal

waters are considered lost for beneficial uses. Thus, the reclamation

of such waters can be considered a potential new source of supply and,

in this respect, may be included as part of The California Water Plan.

In carrying out the directive of the Legislature, the Department

undertook a series of investigations. One phase of the work involved an

overall look at the feasibility of reclaiming waste waters in the State.



Results of this work were reported in four progress reports published

under the title "Reclamation of Water from Sewage or Industrial Waste"

(December 1952 and June 195^ and as Bulletin No. 68 in Janviary 1958 and

Bulletin No. 68-62 in October 1963)
.^^''^''°'-'-^'*

A second group of investigations was designed to explore in de-

tail the feasibility of such reclamation in specific areas. The first of

these studies was reported in Bulletin No. 80, "Feasibility of Reclamation

of Water from Wastes in the Los Angeles Metropolitan Area."^-^^^ , published

in December I961. This report, "Reclamation- of Water from Wastes in Coastal

San Diego County", as Bulletin No. 80-2 is the second in this series.

Objective of Investigation

The general objective of this investigation is to ascertain the

quantity and cost of water that can be made available through waste water

reclamation to meet future supplemental, water requirements for beneficial

uses in coastal San Diego County.

Attaining this objective required the determination of:

1. Water requirements of the area and the need for a

supplemental supply.

2. Quantity and quality of water that can be reclaimed
from waste water now being discharged to the ocean.

3. Beneficial uses for reclaimed water.

k. Costs of reclaimed water.

Area of Investigation

The area of this investigation, coastal San Diego County, is

shown on Plate 1, "Location Map".

Numbers in parentheses indicate references listed in Appendix A.



Coastal San Diego County comprises approximately 2,950 square

miles of land area which drains from the crest of the Peninsular Mountains

west to the Pacific Ocean. The principal streams that drain the study

area are the Santa Margarita, San Luis Rey, San Dieguito, San Diego,

Sweetwater, Otay, and Tia Juana Rivers.

Topographically, the study area consists of three belts, or

zones, of land. The first, or coastal plain, zone includes gently rolling

hills and coastal plains comprising a 10-mile wide strip along the Pacific

Ocean. The second, or foothill-valley, zone is characterized by narrow

valleys enclosed by ranges of hills extending inland an additional 10 to

15 miles. The third, or mountain, zone includes the Peninsular Mountain

Range, which rises gradually to a crest elevation of more than 6,000 feet

40 to 60 miles inland.

The climate in coastal San Diego County is generally mild with

relatively light precipitation, most of which is in the form of rainfall.

Proceeding inland, as elevations increase, temperature variations become

wider and precipitation becomes greater. Mean seasonal precipitation is

approximately 10 inches near the coast and more than kO inches at the

highest elevations in the Peninsular Mountain Range. Precipitation occurs

principally in the winter, with about 90 percent of the seasonal total

generally occiirring from November through April.

Agricultiire in the study area is well developed and stable.

The main crops are avocados, citrus fruits, and truck crops.

The principal city in the County is San Diego, a major west

coast harbor of approximately 575 > 000 persons. Its location makes it a

gateway to Mexico for the large numbers of tourists who visit the area

-3-



each year. A nvunber of smaller cities and towns also occupy the study area,

the largest of which border the City of San Diego.

The Eleventh Naval District has its headquarters in the City of

San Diego together with the attendant operational, training, and supply

facilities. Camp Pendleton, a U. S. Marine Corps training camp, occupies

a large area of the north coastal area near Oceanside.

Aircraft, electronic, and light manufacturing are heavily con-

centrated in and around the San Diego metropolitan area. Retirement com-

munities and recreational facilities such as golf courses, beaches, and

park areas abound in the study area.

Conduct of Investigation

This investigation was completed in four phases. The initial

phase consisted of a determination of present and future water requirements.

The second phase was a survey of waste water discharging agencies in the

study area and the determination of the quantity and quality of waste

water available for reclamation. During the third phase, the portion of

the demand for supplemental water that cotold be supplied by reclaim.ed

waste water was determined. In the final phase, plans were developed to

implement the use of waste water supplies. Locations for potential waste

water reclamation plants were selected on the basis of an adequate supply

of reclaimable water and an adequate demand for this water. Finally,

capital costs for the selected reclamation plants were derived.

To facilitate the investigation of the study area, coastal San

Diego County was divided into three subareas. The three subareas are the

San Diego metropolitan subarea, the San Diego County subarea, and the Camp

Pendleton subarea. They are shown on Plate 1.

-4-



In carrying out the investigation, data were collected from

local, state, and federal agencies throughout coastal San Diego County.

This entailed collecting samples of waste discharges and interviewing

representatives of each of the discharging agencies, the Eleventh Naval

District, the Chambers of Commerce in the various municipalities, and the

San Diego Regional Water Quality Control Board and other groups inter-

ested in waste water reclamation. In addition, a study was made of the

literature pertaining to waste water reclamation and to coastal San Diego

County. Also, department records on ground water, surface water, land

use, and other conditions in the study area were reviewed.

Prior Investigations and Reports

Published reports of major investigations into reclamation of

waste water conducted within the coastal San Diego County area are

:

Boyle Engineering, Consulting Engineers. "City of San Diego Water
Reclamation Study for Balboa Park and Mission Bay Park". March 1963.

Caldwell, David H.j Hyde, Charles Oilman; and Rawn, A M "Report on the

Collection, Treatment and Disposal of the Sewage of San Diego County,

California". September 1952.

Department of Public Works, San Diego County, California. "Annual Report

of the County Sanitation Districts, Fiscal Year I96I-62".

Holmes and Karver-Montgomery. "Basic Plan for the Collection, Treatment

and Disposal of Sewage, for the Metropolitan Area, San Diego,

California". November 1958.

Rawn, A M; McKee, Jack Edward and Vincenz, Jean L. "North Coastal San

Diego County Sewerage Survey". June i960.





CHAPTER II. WATER REQUIREMENTS AND SUPPLY

Early in the nineteenth century, the mission fathers built the

first masonry dam in Mission Gorge to conserve water for irrigation of

valley lands surrounding the San Diego Mission. Since then, local water

sources in coastal San Diego County have been used extensively and are

approaching ultimate development. A major source since 19'+7 has been the

Colorado River, now supplying approximately 85 percent of the total demand.

Several factors have contributed to the increased dependence on

imported water. The most critical factor has been the population growth

in San Diego County. Another major factor has been the depletion of ground

waters in coastal areas to supply the increased demand. The County has

recently suffered the longest dry spell in history. This lack of precip-

itation has resulted in greatly reduced runoff; many reservoirs designed

to impound water for public supply have been dry or nearly dry for several

years.

Additional sources of water being developed to meet the increas-

ing demand include waste water reclamation* and sea-water conversionV^^J ,

These efforts will probably be accelerated in the near future.

To give an idea of water conditions and the potential of waste

water reclamation in San Diego County, this chapter first explores the

water requirements—both present and future—and then compares these

demands with the local supply and the availability and probable costs of

imported supplies.

^Definitions of words used in this report are given in Appendix B.

**Wumbers in parentheses indicate references listed in Appendix A.
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Water Requirements

Water is required for the following beneficial uses in the study-

area: domestic consumption; commercial use; industrial use; irrigation of

agricultural lands, parks, golf courses, and freeway green belts; and

ground water replenishment. The estimated total water requirements in the

study area up to the year 2000 are presented on Figure 1.

Urban Water Requirements

The population of San Diego County has increased nearly fivefold

since 1930. This population growth is reflected in the increased indus-

trial activity and agricultural production, and the development of resi-

dential and retirement communities. Historical and projected population

figures for San Diego County and the subareas are presented in Table 1.

TABLE 1

HISTORICAL AND PROJECTED POPULATION OF
SAN DIEGO COUNTY AND SUBAREAS
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Urban water requirements from the year I96O to the year 2000

are given in Table 2. By the year 2000, it is expected that the urban

water requirements will be 1+76,750 acre-feet per year. This is derived

from the estimated population of 2,693,500 and a unit use of 0.177 acre-

foot per capita per year.

TABLE 2

PRESENT AND PROJECTED URBAN WATER REQUIREMENTS
IN COASTAL SAN DIEGO COUNTY

: Unit urban
: water use.

Year : in acre-feet

: per capita

; per year

Acre-feet

San Diego
metropolitan

subarea

San Diego
County
subarea

Study area

i960



TABLE 3

AGRICULTURAL LAM) AND WATER USE IN
COASTAL SAN DIEGO COUNTY IN I958*

Alfalfa



Present Water Supply

The present water supply of coastal San Diego County is derived

from the following sources: Colorado River, surface storage, ground water

basins, waste water reclamation. A sea-water conversion plant was oper-

ated at Point Loma until it was moved to Cuba in I96U, and a new plant

is under study. The major water supply facilities in the study area are

indicated on Plate 2, "Major Water Supply Facilities and Location of

Sampling Wells",

Colorado River Water . The San Diego County Water Authority,

a member agency of The Metropolitan Water District of Southern California,

was organized in 19^U primarily for importing Colorado River water to

San Diego County^ ''. Authority membership consists of ten municipal

water districts, four irrigation districts, four cities, and one public

utility district. The Water Authority service area includes about

93 percent of the population and approximately 25 percent of the area of

San Diego County. Member agencies supply an estimated 97 percent of the

total water demand in San Diego County, of which approximately 85 percent

is derived from the Colorado River. Historical quantities of water

supplied to the study area are presented on Figures 2 through U.

Surface Water . The safe yield of surface storage developments

is estimated to be about 66,000 acre-feet per year^"'. However, several

factors have combined to reduce the actual yield in recent years. Current

drought conditions, coupled with unprecedented increases in water demand,

have necessitated overdraft of surface reservoirs, and the safe yield

cannot presently be met.
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Ground Water . The safe yield of presently developed ground

(9)
water storage capacity is estimated to be ^5,000 acre-feet per year .

Ground water basin levels have been lowered in recent years due to drought

conditions and overdraft. In addition, sea-water intrusion and other

forms of pollution have degraded some of the ground water bodies, ren-

dering them unsuitable for domestic use.

Waste Water Reclamation , Reclaimed water is derived from waste

water resulting from domestic and industrial use. Reclaimed water can

be used for purposes such as irrigation, thereby releasing water of better

quality for domestic consumption. About 1^4-, 000 acre-feet per year of

waste waters are presently being reclaimed for irrigation, ground water

recharge, and decorative and recreational lakes in the study area. This

subject will be discussed in greater detail in subsequent chapters.

Sea-Water Conversion . In 1958, the U. S. Congress authorized

the Department of the Interior to construct and operate an experimental

saline water conversion plant on Point Loma in the City of San Diego.

The Department of Water Resources cooperated in this enterprise and con-

tributed more than $800,000, or half the construction costs. This

1,000,000-gallon per day multistage flash distillation plant was placed

in operation in November I96I. Since that time, this plant has supple-

mented the San Diego city water supply with approximately 1,120 acre-

feet per year, purchased at a price comparable to that paid for Colorado

River water. Estimated actual costs of saline water conversion at this

plant are slightly more than $1 per 1,000 gallons, or $325 per acre-foot.
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The sea-water conversion plant at Point Loina was dismantled and

erected in Cuba in 196h. Plans for a similar but larger installation are

being considered.

Future V/ater Supply

During this century, the future water supply for coastal San

Diego County will come from the following sources: The Colorado River,

Northern California water, local surface water, local ground water, ira-ste

water reclamation, and sea-water conversion. Local and Colorado River

water sources have been developed to near ultimate capacity. The need

for supplemental v/ater to meet future increases in demand in San Diego

County and elsewhere in the State has brought about the development of

Tne California Water Plan and authorization and construction of the State

Water Project. Present plans call for the delivery of Northern California

water through the state facilities to Riverside County and thence through

facilities of The Metropolitan V/ater District of Southern California to

the study area by 1972. At present the major source of supply to the

City of San Diego is Colorado River water conveyed to the City through

tvro aqueducts . The purchase of Colorado River water plus payment of

taxes to the Metropolitan Water District costs the City of San Diego

approximately $50 per acre -foot of water delivered to the City.

A large portion of this future water demand could be supplied

at a lower cost through waste water reclamation. The remaining sections

of this report are devoted to the discussion of waste water reclamation

with respect to quantities of reclaimable wastes; quality of waste flows;

and plans, including costs, for the use of reclaimed waste water for lower

priority beneficial uses.
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CHAPTER III. WASTE WATER QUANTITIES

The total waste water flow in coastal San Diego County in the

1961-62 fiscal year was about 71 million gallons per day (ragd) and, in

the 1962-63 fiscal year, about 72 mgd. Of this, approximately 73 percent,

(54 mgd) was discharged to the ocean in 1962-63. A major contributor to

this figure is the San Diego metropolitan subarea, which now discharges

about 58.5 mgd of its waste waters to the ocean.

During 1962-63, waste water in the study area consisted of about

72 gallons per capita per day, or approximately 66 percent of the total

domestic and industrial water supply. Waste water contributions for

coastal San Diego County and the City of San Diego are presented on

Figure 5. These contributions were calculated by dividing the waste water

flow by the population served by sewerage systems. Waste water flows were

taken from flow records obtained from the various waste disposal agencies.

In San Diego it is ass\imed that the entire population is served by sewer-

age systems. Approximately 90 percent of the population in the coastal

county area is served by sewerage systems

.

In this report, waste discharge quantities are discussed under

the three subareas, the San Diego metropolitan subarea, the San Diego

County subarea, and the Camp Pendleton subarea. Waste water treatment

facilities, except for the Point Loma plant, are discussed in Appendix C

and are indicated on Plates 3A and 3B. Historical discharge quantities

of sewage are tabulated in Appendix D.

San Diego Metropolitan Subarea

Disposal of liquid wastes became a function of the City of

San Diego in 1885 when the first sewers were built. However, San Diego's
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first sewage treatment facilities, a ik mgd treatment plant on Harbor

Drive, vas put into operation in 19^3- In 19^8-^9» i't was enlarged to

UO mgd.

During this period, sewage treatment plants were developed in

many surrounding communities to handle increasing waste water flows. Be-

cause of the continued explosive growth of the San Diego area, the treat-

ment plants became overloaded. Plant overloading plus the contamination

of San Diego Bay from the many discharge outfalls brought a quarantine of

the Bay by the State Department of Public Health in 1955.

In 1958, the city council retained engineering services for the

design of a sewage collection, treatment, and disposal system for the San

Diego metropolitan subarea. At this time, most of the surrounding commu-

nities, which had separate treatment facilities, decided that joining a

Metropolitan Sewerage System with unified control would be the most econom-

ical method of eliminating contamination of San Diego Bay and the shores of

the Pacific Ocean. When the Metropolitan System was completed in September

1963, the subarea had 1^+ major sewage discharges, 2 abandoned secondary

treatment plants, and 1 outfall that had been plugged and abandoned. The

1^+ major discharges were from k primary treatment plants, 6 secondary

treatment plants, 2 primary-oxidation pond installations, and 2 outfalls

that had no treatment except chlorination. On completion of the new system,

most of the major discharges were incorporated into the Metropolitan

Sewerage System. The other major discharges still in operation are those

from the Lakeside Sewage Treatment Plant (secondary), San Ysidro Sewage

Treatment Plant (raw sewage lagoon) , and Santee Sewage Treatment Plant

(secondary). These plants are described in Appendix C.
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The new San Diego Metropolitan Sewerage System, which incorpo-

rates most of the independent dischargers, now handles approximately

98 percent of the total flow produced in this subarea. The system is

composed of a large network of collector and interceptor sewer lines with

a single ocean outfall located on Point Loma.

The City of San Diego's Point Loma plant is a primary treat-

ment facility with an ocean outfall. The plant treats and discharges

the flow from the Metropolitan Sewerage System, which serves an area of

J+00 square miles. The plant has a design capacity of 88 mgd and is pre-

sently treating about 58.5 mgd. This plant consists of three mechanical

bar screens, a raw sewage pumping station, two aerated grit removal tanks,

four sedimentation tanks, two primary digesters, and two secondary di-

gesters. The digested sludge is pumped to Mission Bay Park for landfill,

and the plant effluent is discharged to the Pacific Ocean.

Some of the major interceptor, or trunk, sewers are listed in

Table D-2, Appendix D, along with the flow in mgd and acre-feet per year

for each dxiring selected flow periods. The locations of the trunk sewers

and the sampling points are shown on Plate k. In addition, this plate

shows the locations of the pumping and metering stations for the San Diego

Metropolitan Sewerage System.

The San Diego Metropolitan Sewerage System is designed to meet

the needs to the year 2000, for an ultimate capacity of 234 mgd. Each

participating agency has reserved a portion of this design capacity to

the year 2000. A summary of the apportionments and percent of total

capacity for each contributing agency are as shown in Table 4.
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TABLE k

APPORTIONMENT OF SAN DIEGO
METROPOLITAN SEV/ERAGE SYSTEm(25)

Agency-

Capacity service proportion

. ^ . ^ ^ '• Percent of
Apportionment mgd , .^^

: design capacity

City of Chula Vista 22.2 9-5
City of Coronado 3-0 1.3
City of El Cajon 10.0 " k.3

City of Imperial Beach 3-0 1-3
City of San Diego I68.7 72.1

Spring Valley
Sanitation District 6.0 2.5

Other participating
agencies 21.1 9'0

TOTAL 23^4-. 100.0

Costs to each participating agency for the disposal of sewage

through the Metropolitan Sewerage System consist of a fixed charge for

the capital cost of the system plus an operating charge based on the

amount of sewage that each agency discharges into the system. Capital

costs for the complete system will probably average about $25 per

acre-foot of sewage discharged. The operating charge is in the range of

$13 to $15 per acre-foot of sewage discharged.

The historical quantities of sewage discharged in the San Diego

metropolitan subarea are listed in Table D-1, Appendix D. The quantity

of sewage discharged in the metropolitan subarea increased from more than

kk mgd in 1955-56 to more than 59 mgd in 1962-63. The City of San Diego,

the principal contributor in this subarea, discharged 91 percent of the

total sewage flow in 1955-56 and 8I percent of the total flow in 1962-63.

Variations in the quantities of sewage discharged by some of the

sewage treatment plants in the metropolitan subarea are presented on Plate 5-
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LOOKING SOUTH ALONG POINT LOMA

The ocean outfall from the sewage treatment plant

may be seen in the upper righthand corner.

From the Historical Collection of Title Insurance and Trust Company
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San Diego County Subarea

The San Diego County subarea consists of all of coastal San

Diego County except the area contained in the metropolitan subarea, the

military installations at Camp Pendleton, and the Fallbrook Naval

Reservation. In the county subarea are 20 major sewage treatment agen-

cies, which operate 2k treatment plants, consisting of 2 primary treat-

ment facilities, 6 primary and oxidation pond treatment facilities, and

l6 secondary treatment facilities. Appendix C describes sewage plant

facilities in the San Diego County subarea.

The majority of the plants in the San Diego County subarea

were built in the late 19to's under the County Sanitation District Act,

and since that time have been greatly expanded. In the late 19^0 's and

early 1950' s, the majority of sewage discharges were insignificant,

except for those from Oceans ide and Escondido. Between 1950 and 19^3;

several of the other treatment agencies became prominent dischargers.

The quantities listed in Table D-3, Appendix D, represent the average

daily flow for the major discharges from the 1955-56 through the I962-63

fiscal years. The total daily flow from the County subarea increased

significantly from approximately 2.23 mgd in 1955-5^ to approximately

8.95 mgd in 1962-63.

Variations in the quantities of sewage discharged in the

County subarea during the I96I-62 fiscal year are presented on Plate 6.

Minor variations in discharge occur at Oceanside and the new Escondido

Treatment Plants. Major variations occur at the Del Mar, Callan, and

old Escondido Treatment Plants.
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Camp Pendleton Subarea

The Camp Pendleton subarea consists of two United States Naval

establishments — Camp Pendleton Marine Corps Base and Fallbrook NavaJ.

Ammunition Depot. Sewage treatment facilities in this subarea consist

of ten treatment plants; nine serve Camp Pendleton, and one serves the

Fallbrook Naval installation. Of the ten treatment plants, nine provide

secondary treatment and one provides primary treatment with chlorination.

The plants are described in Appendix C.

The Camp Pendleton subarea has a total area of 132,310 acres and

a total population of 25,928 (1960 census). Annual discharge quantities

for the nine operating treatment plants serving Camp Pendleton and the

period of record on each discharge are as follows:

901 acre-feetPlant No. 1
Plant No. 2

Plant No. 3
Plant No. 8
Plant No. 9
Plant No. 10
Plant No. 11
Plant No. 12
Plant No. 13

(10-
TU2 acre-feet (10-
l)-89 acre-feet
260 acre-feet
303 acre-feet
156 acre-feet
295 acre-feet
3i|-9 acre-feet
3U5 acre-feet

year average)
year average)

(18-year average)

( 8-year average)

( 9-year average)

( 8-year average)

( 9-year average)

( 7-year average)

( 8-year average)

Average daily flows from the I955-56 throiigh the I962-63 fiscal

years for the Camp Pendleton subarea axe presented in Table D-k, Appendix D.

In 1959^ Plants Nos. k, 5, and 6 were abandoned and the flow incorporated

and discharged through Plant No. 13

.

Variations in the quantities of sewage discharged in the Camp

Pendleton subarea during the I961-62 fiscal year axe presented on Plate T.

Minor variations occur at the Camp Pendleton Treatment Plants, and major

variations occur at the Fallbrook Naval Reservation Treatment Plant.
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Future Quantities of Waste Water

On the basis of population estimates in Table 1 and 72 gallons

per capita per day waste water contributions, estimated future sewage

flows are given in Table 5

•

TABLE 5

ESTIMATED FUTURE SEWAGE FLOWS PRODUCED
IN COASTAL SAW DIEGO COUNTY

In acre-feet

Year
Metropolitan : County and Camp : Total for Coastal

subarea : Pendleton subareas:San Diego County

1970
1980
1990
2000

96,260





CHAPTER IV. MINERAL QUALITY OF WASTE WATERS

Quality of water supplies and quality of waste water flows are

interdependent. The most significant factor affecting qiiality of waste

waters is the quality of the water supplied to consumers. In turn, the

quality of a reclaimable water supply and the possible beneficial uses

depend on the quality of waste water flow.

Other factors also influence the quality of waste water. This

chapter presents the resxilts of the investigation into the various fac-

tors affecting quality of waste discharges in coastal San Diego County,

it enumerates the standards used to evaluate water quality (these are

given in greater detail in Appendix E), and it determines the suitabil-

ity of reclaiming waste waters for possible beneficial uses.

Quality Criteria

In evaluating the mineral quality of sewage to test its suita-

bility for reclamation, the first consideration should be the potential

use, because each use has its own criteria. Other factors to be con-

sidered include the relative qxiality and availability of other sources

of water and, if the reclaimed water is used for ground water recharge,

salt balance.

Although direct use of reclaimed water would be limited to a

few selected markets, recharge of ground water basins with reclaimed

water would bring about its indirect use in all ways in which ground

water is used. Therefore, waste waters of only the best mineral quality

available should be used for recharge of ground water basins.
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Mineral Criteria

General mineraJ. quality criteria for sevrage for reclsjnation in

the San Diego coastal area are presented in Table 6. This table was based

on quality criteria used for sewage for reclamation in the Los Angeles

metropolitan area.^ -• The marginal limit of chlorides of 350 parts per

million (ppm) in the Los Angeles area was increased to 500 ppm in this

area because of the poorer quality of ground water available for the pre-

vailing beneficial uses in coastal San Diego County.

TABLE 6

CLASSIFICATION OF MINERAL QUALITY OF
SEWAGE FOR RECLAMATION PURPOSES

Constituent
Limiting values, in parts per million

Suitable Marginal Unsuitable

Chlorides
Chlorides plus

sulfates
Boron
Total dissolved

solids

Less than 200

Less than 500
Less than 1

200 to 500

500 to 1,000
1 to 2

More than 500

More than 1,000
More than 2

Less than 1,000 1,000 to 2,000 More than 2,000

Waters classed as suitable can usually be reclaimed successfully

for prevailing and anticipated beneficial uses. Waters classed as mar-

ginal may be reclaimed for many beneficial uses but not for uses with the

strictest quality requirements. Waters classed as unsuitable generally

do not meet the requirements for normal beneficial uses. Should any one

of the four constituents given in Table 6 fall in a less desirable class,

the water is classified in the next lower class. Waste water classed as

^Numbers in parentheses indicate references listed in Appendix A.
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suitable or marginal by these classification criteria could be considered

unacceptable for reclamation because of abnormal concentrations of other

pollutants, such as synthetic detergents, phenolic compounds, hexavalent

chromium, or nitrates.

Legal Requirements

Consideration must always be given to regulations imposed on

the reclamation of water from wastes by local authorities, the California

State Department of Public Health, the State Water Qixality Control Board,

and the regional water quality control boards.

The California State Department of Public Health has the power

to abate contamination by the Health and Safety Code, Sections 5I+IO to

5^+13, which prohibits discharge of sewage effluent in any manner that

will result in contamination or nuisance. Power to issue regulations

concerning pollution and nuisance resulting from sewage effluent discharge

is vested in the regional water qviality control boards by Water Code

Section 13053.

Injection of reclaimed water into an aquifer is permitted by

Section kh^d of the Health and Safety Code, upon a finding by the regional

water quality control board that water quality is not adversely affected

by such injection. Injection must also meet regulations of the State

Board of Public Health.

Factors Affecting Mineral Quality of Waste Waters

Waste water flows in the study area generally consist of three

components: domestic wastes, industrial wastes, and infiltration water.

The major factors that affect the quality of a waste water are: the
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mineral quality of the water supply, the mineral pickup resulting from

domestic and industrial use, and the quantity and quality of the infil-

tration water.

MineraJ. Quality of Water Supplies

The most significant factor affecting the mineral quality of a

waste water is the quality of the original water supply. However, because

of the addition of minerals through domestic and industrial use, the min-

eral content of a waste water is invariably higher than the mineral con-

tent of the original supply. Conventional waste treatments do not appre-

ciably affect this mineral quality. Thus, upgrading or downgrading the

mineral quality of the water supply will correspondingly upgrade or down-

grade the mineral quality of the resulting waste water.

V/ater is supplied to coastal San Diego County from the Colorado

River and local water supplies. Local water supplies consist of sixrface

water from surface reservoirs, ground waters, and reclaimed waste water.

Since the use of Colorado River water began in 19^7^ San Diego Coiinty

has become increasingly dependent on this source. About 85 percent of

the water used in the County is Colorado River water. Thus, the quality

of the San Diego County water supply and the resulting waste water will

be influenced primarily by the mineral qiiality of Colorado River water,

with varying minor influences from the local supplies.

The overall quality of all water supplied to coastal San Diego

County lies on the border line between class 1 and class 2 irrigation

waters. Domestic waters may be classified as "very hard" in average

quality. Total dissolved solids content varies from less than 100 ppm

in well water supplies near the Sutherland Reservoir, approximately
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35 miles northeast of the City of San Diego, to several thousand ppm in

sea-water intruded ground waters near the coast.

Colorado River Supply . Colorado River water may be classed

domestically as "very hard" and agriculturally between class 1 and class 2

irrigation water. Mineral analyses of Colorado River water delivered to

the Los Angeles metropolitan area from 19^5 through i960 are shown in

Table 7.

TABLE 7

MINERAL ANALYSES OF COLORADO RIVER WATER DELIVERED TO
LOS ANGELES METROPOLITAN AREA FROM 19^5 THROUGH I960

(Average for years 19^+5 through i960)

Period

Concentration of mineraJ. constituents, in parts per million

Chloride

Natural ' Softened

Boron

Natural * Softened

Sulfate

Natural 'Softened

Total
dissolved solids

Natural 'Softened

19^5-19^



Average values for these analyses are: total dissolved solids,

692 ppm; boron, 0.12 ppm; sulfates, 306 ppm; and chlorides, 85 ppm. Min-

eral analyses of Colorado River water samples taken from the San Diego

County aqueducts in I962 are presented in Table 8.

TABLE 8

MINERAL ANALYSES OF WATER SAMPLES TAKEN FROM
COLORADO RIVER AQUEDUCTS, BARRETT LAKE,

EL CAPITAN RESERVOIR, AND
SUTHERLAND RESERVOIR IN SAN DIEGO COUNTY DURING I962

Constituents*



reported for the river water delivered to the Los Angeles area. These

analyses indicate sulfate and total dissolved solids contents greater

than the United States Public Health Service Drinking Water Standards

recommended concentrations of 250 ppm and 500 ppm, respectively.

Ground Water Supplies . The San Diego County ground water sup-

plies come from a number of wells and springs which deliver water from

underground basins. From these, 17 wells were selected as yielding

water representative in quality of the overall ground water supply in

the study area. Of the 17 wells, 7 are in the metropolitan subarea and

10 are in the county subarea. Well locations are shown on Plate 2. The

ground water supply may be classed as "very hard" for domestic use and

from class 2 to class 3 irrigation water for agricultxrral use. In gen-

eral, the ground waters in the study area are poorly suited for domestic

consumption.

San Diego Metropolitan Subarea . Mineral analyses of
samples obtained from the wells in the San Diego metropolitan sub-
area d\iring 1962 are presented in Table 9- The total dissolved
solids content varied from 85O to 1,932 ppm, electrical conductance
ranged from 1,5^0 to 3^150 micromhos per centimeter, and chloride
content varied from 287 to 667 ppm. Based on the above results,
the well waters in this subarea can be designated as class 2 irr-
gation water except for well number 1, near El Cajon, and well
number 5^ on the lower Sweetwater River. Because of high chloride
content in these two areas, the waters are designated as class 3
irrigation water.

San Diego County Subarea . Mineral analyses of samples
from representative wells in the San Diego County subarea during
1962 are presented in Table 10. For these samples, the total dis-
solved solids content ranged from 35^ to 1,650 ppm, electrical
conductance from 680 to 2,350 micromhos per centimeter, and chloride
content from 66 to 533 ppm. Most well waters in this subarea can
be designated as class 2 irrigation water.
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Local Surface Supplies . Local surface water supplies may be

classed domestically as "moderately hard" and agric\J.turaJ.ly as class 1

irrigation water. Dxoring 19^2, samples were obtained from several

San Diego surface water supplies, including Barrett Lake, El Capitan

Reservoir, and Sutherland Reservoir. These three reservoirs, owned by the

City of San Diego, were chosen as representative siirface water supplies.

The locations of these reservoirs are shown on Plate 2. Other reservoirs,

such as Lake Hodges, San Vicente Reservoir, and Sweetwater Reservoir, are

supplemented with Colorado River water and thus are very similar in quality

to the Colorado River supply.

The mineral analyses of the samples taken from the representative

reservoirs were averaged, and the results are presented in Table 8. The

total dissolved solids varied from 303 "to 578 ppm, siilfates from 52 to

87 ppm, and the chloride content from 50 to II8 ppm. The resvilts of the

analyses indicate a water supply of satisfactory quality. The overall

qiiality is somewhat better than that of the Colorado River supply.

P\tture Supplies . On completion of the California Aqueduct in

1972, the water supply for coastal San Diego County will include water

from local sources, from the Colorado River, from waste water reclamation,

from sea-water conversion, and from Northern California. The probable min-

eral quality of Feather River water to be delivered to Southern California

is presented in Table 11. This water should have a total dissolved solids

content of 200 ppm, electrical conductivity of 3II micromhos per centimeter,

and chloride content of 30 ppm. By the time the water is delivered in

Southern California, it may be classed for domestic use as "soft" to
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"moderately hard" and for agricultural use as class 1 irrigation water.

The overall quality of the future coastal San Diego County water supply

will be considerably upgraded by the addition of Northern California

water to existing sources.

TABLE 11

PROBABLE MINERAL QUALITY OF STATE WATER PROJECT WATER
DELIVERED TO SOUTHERN CALIFORNIA*

Mineral constituent
Concentration of mineral

constituent, in parts per million,
(except as noted)

Hydrogen ion concentration
Electrical conductance
Calcium + Magnesium
Sodium + Potassium
Carbonate
Bicarbonate
Sulfate
Chloride
Nitrate
Fluoride
Boron
Silica
Total dissolved solids
Total hardness as calciiim

carbonate
Percent sodiiom

7.1
311**

30
28

100

3^
30
2

1.5
0.5

20
200

100
ko**

8.2^

35

^Adapted from Department of Water Resources Bulletin No. 78, Appendix B,

Table 19, page 75.
**In standard units for measiorement of this property of water.

Other possibilities of upgrading the quality of the water in

the study area include the development and operation of sea-water conver-

sion projects, which produce water of extremely high quality. As water

supply quality and, therefore, waste water quality reaches a higher level,

water reclamation possibilities will improve proportionately.
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Domestic and Industrial Use

Domestic and industrial water use can result in extensive dete-

rioration of the mineral quality of water. As previously discussed, the

mineral content of the waste water depends on both the mineral content

of the water supply and the particular use of the water.

The increase in mineralization resulting from domestic use was

studied by the University of California at Los Angeles in preparing a

report on waste water reclamation and utilization for the California State

Water Quality Control Board. The resiilts are presented in Table 12.

TABLE 12

NORMAL RANGE OF MINERAL PICKUP IN
WATER USED FOR DOMESTIC PURPOSES*

Mineral constituent
:Normal range, in parts per million

;
(except as noted)

Total dissolved solids
Boron
Percent sodium
Sodium
Potassium
Magnesium
Calciiira

Total nitrogen
Phosphate
Sulfate
Chloride
Total alkalinity

100



Table 13 . The results of this study indicate a possible chloride increase

ranging from 221 to 428 ppm, depending on the type of ion exchanger used.

TABLE 13

ESTIMATED INCREASE OF SODIUM CHLORIDE IN

DOMESTIC SEWAGE FROM WATER SOFTENERSw)

Assumption

Type of ion exchanger used

1 i 2 i 3 : 1+

Synthetic : Synthetic :High capac-:High capac
zeolite gel; zeolite gel; ity resin ; ity resin

1. All wastes go to private
sewage system

2. Complete dilution in

annual sewage flow

3. Water supply hardness
that of Metropolitan
Water District's raw
water (grains/gal.)

h-. Domestic sewage
(gal./cap./<3.ay)

5. Average capacity of the
exchange medium
(grains/cu. ft.)

6. Average quantity of salt
for regeneration (lbs./
cu . ft

.
/exchanger/

regeneration)

7. Water softened
(gal. /cap. /day)

17.12

50*

14,000

8

17.12 17.12

50* 50*

14,000 27,000

30

8

20

12

30

17.12

50*

27,000

12

20

Salt increase as NaCl
in sewage (ppm)

Salt increase as CI, (ppm)

Salt increase as Na, (ppm)

705



Although the number of large water using industries in the study-

area is not very great, the wastes produced by these industries can exert

a major influence on the mineral quality of resulting sewage flows. Cer-

tain types of industries, such as chemical, mining, and aircraft, produce

wastes that are highly mineralized and cause gross deterioration of waste

water quality.

Mineral Pickup Estimation

A method for estimating dissolved solids and chloride ion pick-

up in waste waters based on water quality of the supply is presented on

Figure 6. The plots are based on data collected in 1958 concerning the

mineral qioality of water supplied and res\ilting waste waters for 20 cities

in Southern California and for eight trunk sewers within the San Diego

(k)
Metropolitan Sewerage System . The actual ranges of the estimated solids

and chloride ion pickup were calculated by the least sqioares method of

determining the line of best fit. The dotted lines represent the expected

range of pickup at a 68 percent confidence level. The probable dissolved

solids and chloride ion pickup can be estimated from the amount present

in the original water supply. These empirical curves should not be used

for any areas other than Southern California, as any proportions of domes-

tic, industrial, or agricviltural wastes other than those found in this

study could change the curves considerably.

Infiltration Water

Infiltration water is the water that enters sewers from the sub-

surface through poor joints, cracked pipes, and manhole walls, and from

the surface through perforated manhole covers. The amount of infiltration
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FIGURE 6
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depends on the quality of construction of the sewer system, the height of

the ground water table, and the character of the soil. The quality of

the infiltrating water will depend on its origin — s\irface or subsurface.

In general, surface infiltration waters are of good quality, but subsur-

face infiltration waters may vary greatly in quality. Subsurface infil-

tration has a pronounced effect in coastal areas where the infiltrating

waters may be highly saline, thus producing gross deterioration of the

waste water.

Other Factors

Use of such products as plastics, fibers, medicinal chemicals,

dyes, and synthetic detergents has increased considerably during the past

two decades. Some of these organic products find their way into waste

waters through domestic and industrial use. In most instances, these

organic products can be removed by conventional sewage treatment processes.

A notable exception is synthetic detergents. Because of the widespread

use of synthetic detergents and because of their resistance to ordinary

treatment, they are now considered a serious problem to water reclamation.

A study is now under way by the State Water Quality Control Board to alle-

viate this problem by establishing control over the composition of deter-

gents. Another study by the Department of Water Resources, under contract

with the State Water Quality Control Board, to evaluate the persistence

and dispersion of synthetic detergents in the ground water along the

Santa Ana River in the Rivers ide-Colton area, has been completed; and the

final report was published September l^Sk. Synthetic detergents that can

be broken down in normal sewage treatment are now appearing on the market

and should replace the nondegradable detergents in the near fut\ire.
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Quality of Waste Uater and Suitability
for Reclamation

Discharges from waste water treatment plants in the study area

may be classified as being "very hard" for domestic use and ranging from

class 2 to class 3 for irrigation. Several exceptions to this general

classification are: the effluent from the Camp Pendleton subarea, which

varies in hardness from "moderately hard" to "very hard"; the effluent

from the Alpine treatment plant, which is "moderately hard"; and the efflu-

ent from the Julian plant, which is "moderately hard" and is class 1 for

irrigation. Waste water quantity and quality in the study area are

depicted on Plates 8, 9k, and 9B-

The suitability of a waste water to be reclaimed and used bene-

ficially depends on many factors, the most significant of which is mineral

quality. Especially important in determining suitability for reclamation

is content of chloride; boron, sulfate, and total dissolved solids. Based

on these criteria, a waste water is classified as suitable, marginal, or

unsuitable according to limits shown in Table 6.

The quality of plant discharges and their classification

according to suitability for reclamation are discussed in the following

section under appropriate subareas.

San Diego Metropolitan Subarea

Mineral analyses of samples from plant effluents in the metro-

politan subarea are presented in Table D-5 of Appendix D. Those most

significant in determining suitability for recleimation are summarized

in Table Ik. One discharge is rated suitable -- the one at the Coronado

"B" Street outfall. Nine discharges are classed as marginal for
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Laboratory in Point Loma Plant where waste water is analyzed.
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TABLE Ik

SUMMARY OF MINERAL QUALITY OF WASTE WATER FROM SEWAGE

PLANTS IN SAN DIEGO METROPOLITAN SUBAREA

Plant

Mineral quality concentrations,
in parts per million

TDS CI ;ci + S04; B

I Suitability

I

!of mineral
quality

Irrigation
classi-

fication

Chula Vista
("G" Street

plant)



reclamation piorposes and four are classed as imsuitable , These are

from Gillespie Field, Imperial Beach, Palm City, and San Diego Harhor Drive

Treatment Plants.

Mineral analyses of samples from some of the trunk sewers that

make up the San Diego Metropolitan Sewerage System are presented in

Table D-6, Appendix D.

The San Diego Metropolitan Sewerage System includes a number of

trunk sewers which carry waste waters that are marginal for reclamation

purposes. These trunk sewers are listed in Table 15, together with min-

eral concentrations and appropriate classifications.

TABLE 15

SUMMARY OF MINERAL QUALITY OF WASTE WATER FROM TRUNK
SEWERS IN SAN DIEGO METROPOLITAN SUBAREA

Plant

Mineral quality concentrations,
in parts per million

TDS CI ;ci + SOi^; B

I Suitability
'of mineral

quality

I

Irrigation
classi-

fication

Balboa



On the basis of the data shown in Tables l^l- and 15 and the

information on quantity of waste waters presented in Appendix D, the

approximate quantities of waste water in each classification are:

0.4 mgd, suitable; 40.8 mgd, marginal, and I8.6 mgd, unsuitable. Of the

marginal waste water, approximately 31 '2 mgd is flow handled by the

San Diego trunk sewers. Thus, even with the generally poor quality of

water supply now available, about Ul.2 mgd of sewage in the San Diego

metropolitan subarea can be reclaimed. The deliveries of high quality

Northern California water expected in 1972 should considerably increase

the percentage of waste water which can be reclaimed as well as move a

greater proportion of it into the "suitable" category. Under the present

operation of the San Diego Metropolitan Sewerage System, about hO mgd of

reclaimable sewage in the metropolitan subarea is discharged to the

ocean. This amounts to "jk percent of the total flow discharged to the

ocean.

San Diego County Subarea

Mineral analyses of samples from plant effluents in the county

subarea are presented in Table D-7, Appendix D. Table I6 shows the

classification according to suitability for reclamation. These data show

that approximately O.06 mgd are suitable, about 6.2 mgd are marginal, and

approximately 0.7 mgd are unsuitable for reclamation. Of an available

9.0 mgd, about 8.3 mgd of sewage in the county subarea can presently be

used for waste water reclamation; and, as with the San Diego metropolitan

subarea, the proportion can be expected to increase with the delivery

of Northern California water.
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TABLE 16

SUMMARY OF MINERAL QUALITY OF WASTE WATER FROM SEWAGE
PLANTS IN SAN DIEGO COUNTY SUBAREA

Plant

Mineral quality concentrations

^

in parts per million

TDS CI ;ci + soi^; B

|Suitability

I of mineral
qiiality

I

Irrigation
classi-

fication

Alpine



Camp Pendleton Subarea

Mineral analyses of samples from plant effluents in the Camp

Pendleton subarea are presented in Table D-8, Appendix D. Table 17 sum-

marizes the classification according to suitability for reclamation.

All of these waste waters, 3 mgd, are usable for reclamation.

TABLE 17
SUMMARY OF MINERAL QUALITY OF WASTE WATER FROM SEWAGE

PLANTS IN CAMP PENDLETON SUBAREA





CHAPTER V. WASTE WATER RECLAMATION PROJECTS

Reclaimed water from sewage and industrial wastes has long

been used for agricultural irrigation in the arid and semiarid regions

of the Southwest. Reclaimed water is also used to create artificial

lakes and streams for recreation, to produce edible fish and waterfowl,

to replenish ground water storage and to operate sanitary systems and

cooling systems.

Waste water reclamation may be planned, incidental, or involun-

tary. Planned reclamation is recovery of water primarily for beneficial

uses. Incidental reclamation is the reuse of waste effluent discharged

from plants that are operated primarily for sanitary disposal. Involun-

tary reclamation takes place when the waste water mingles with water from

other supply sources, such as in lakes, streams, or ground water.

For the purposes of this study, planned reclamation is divided

into two classes. In class A planned reclamation, the facility is built

specifically for waste water reclamation, is located apart from the sewage

treatment or disposal plant, and operates separately from it. In class B

planned reclamation, the facility is operated in conjunction with the

sewage treatment or disposal plant.

Few planned reclamation systems are in operation in the coun-

try, although numerous examples of incidental and involuntary reclamation

may be found. A good example of class A planned reclamation is the Los

Angeles County Sanitation District's Whittier Narrows Reclamation Plant

near Whittier, where water is reclaimed for ground water recharge. Here,

10 mgd of sewage from a trunk sewerline is treated and spread for ground
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water replenishment. Operation of the plant has been very successful, and

plans are being made to expand the plant to 50 mgd.

In coastal San Diego County, all three types of waste water recla-

mation are practiced. However, no class A system is in operation. Class B

planned reclamation is practiced at Santee, Encinitas, Oceanside, Camp

Pendleton and other areas. Incidental recleunation is used at B^llbrook,

Julian, Callan, Lakeside, and Poway (Pomerado). Involuntary reclamation

occurs at Alpine, Escondido, Plamona, San Marcos, San Ysidro, and Vista.

Feasibility of Waste Water Reclamation

Before the reclamation of waste water is considered, an adequate

source of usable water must be available, a sufficient demand for reclaimed

water must exist, the project must be economically feasible, and the

agency financing the project must be sure it has legal protection for its

investment.

The questions of available quantity and quality of waste waters

were discussed in the two preceding chapters. This chapter will explore

the other questions and will also describe the present, proposed and

potential waste water reclamation projects in the study area.

Costs of Waste Water Reclamation

The costs of reclaiming water from a class B plant should be

much less than from a class A plant because the class B plant is being used

for both sanitary disposal and reclamation. Since the costs of sanitary

disposal must be incurred by a community whether or not it engages in water

reclamation, the principal cost of reclamation will be those costs for

treatment beyond the conventional sanitary disposal requirements.

.5U.
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The costs used here for reclaiming water are those from class A

plants, as are proposed for the metropolitan subarea. As was pointed out

eajrlier, each agency using the Metropolitsui Sewerage System pays an opera-

ting cost based on the amount of sewage it discharges to the system (general-

ly about $1^ per acre-foot) . In computing their costs for reclaiming water,

these agencies can deduct this charge from their cost for each acre-foot

reclaimed. It is recognized that operation and maintenance of the system

will be affected by reduction of influent flaws.

Costs of reclamation vary, depending on the quantity of waste

water needed, type of treatment, operation, storage, transmission, and

water use.

Presently, the activated sludge-type treatment is favored for

waste water reclamation. Figure 7> based on past studies (2,18,19,20)^,

gives costs per acre-foot for constructing and operating activated sludge-

type plants. Construction costs were based on capital recovery of the costs

at 5 percent interest and an expected average life of 25 years for struc-

tTires and mechanical equipment. Preliminary treatment and most of the sludge

handling are not required for class A plaints and axe not included in these

cost estimates. The sludge may be disposed of in the waste water line from

which the water is reclaimed. Sufficient residual flow should be maintained

to carry the sludge to the treatment plant concerned. Additional cost of

sludge disposal should be considered.

Water use determines the treatment, storage, and size of treat-

ment plant required. For an irrigation system in coastal Sain Diego

County, the treatment plant would need to be designed for flows of

*Numbers in parentheses indicate references listed in Appendix A,
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FIGURE 7



l65 percent of average daily flow. The design capacity of plants using

the effluent for irrigation was based on I65 percent of average daily

flow, using the July demand in Table I8 as the maximum expected. Storage

of the waste water before transmission is necessary for fluctuations of

demand and unexpected shutdowns. For irrigating parks and golf courses,

the water is applied when the park or golf course is not in use. A

one-day supply for maximum demand should be sufficient for storage.

Quantities of water needed for golf courses, parks, and free-

way landscaping in coastal San Diego County are 2 to 3 acre-feet per acre

(9)
per year. Monthly requirements, as obtained from Bulletin No. 6I ^

vary as shown in Table I8.

TABLE 18

MONTHLY DEMAND FOR RECLAIMED WASTE WATER FOR
IRRIGATED AGRICULTURE IN

SAN DIEGO METROPOLITAN SUBAREA*

: Monthly demand in percent of
^Q""^^

: total annual demand

January 2 .

7

February 2.2
March 3.8
April 6.5
May 10.9
June 12.8

July 13.7
August 13.6
September 12.5
October 9.5
November 7.2
December h,6

TOTAL 100.0

Adapted from Department of Water Resources Bulletin No. 6I,

"Investigation of Alternative Aqueduct Routes to San Diego
County", page 65.(9)
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The cost of storing and transmitting waste water includes cost

of stora^ie facilities, transmission pumps and structure, transmission

pipe, and other land or equipment needed to transport the water to the

irrigation site. Costs of storage and transmission depend, on volume of

storage, size of mains, distance, and difference in elevation between

storage and point of distribution. This may cost from ip3 to $lU per acre-

foot; pujiiping costs may vary from to $8 per acre-foot.

On the basis of the foregoing estimates and the treatment costs

discussed later, the total cost of reclaimed water prior to distribution

would vary from about 9IU to $87 per acre-foot.

The nutrient value of waste V7ater is very important when these

waters are used for irrigation. Although nutrients contribute to the fer-

tilizer value of waste water, they may or may not lower the overall cost

to the individual irrigator because of difficulties encountered in the

control of algae produced by excess nutrients. The nutrient value of

waste water was not considered in calculating the costs of reclaimed water.

Legal Requirements

With the qualifications pointed out in Chapter IV, the neces-

sary relationships for the use of reclaimed water fall into established

contractual and water rights pattern.'j. The user of reclaimable vrater

would V7ant to assure himself of rights to a firm enough supply to vrarrnnt

investment in treatment facilities. Agreements concerning the quality of

the reclaimed water and liability for failures in the system should be

executed between the producer or entity in possession of the waste water

and the party reclaiming the water.
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Public agencies should be certain that they have the authority

to enter into the necessary agreements to use reclaimable water. Author-

ity to sell or dispose of effluent for reclamation is expressly granted

by Health and Safety Code, Section 5008, to cities, counties, corporations,

and districts operating sewage treatment systems.

Existing Waste Water Reclamation Projects

Waste water is reused in all three subareas of coastal San

Diego County. About 15,700 acre-feet of waste -vrater was reused during

1962-63 through planned, incidental, or involuntary reclamation in the

study area. They are located on Plates 3A and 3B. Diagrams of the

class B waste water reclamation systems are shown on Plate 10. The

existing reclamation systems, other than the Point Loma plant in coastal

San Diego County, are discussed in the following paragraphs.

San Diego Metropolitan Subarea

Since the completion of the new San Diego Metropolitan Sewerage

System, only three v/aste discharges not connected to the Point Loma

Treatment Plant remain in the metropolitan subarea. These are at Lakeside,

Santee, and San Ysidro. Incidental reclamation is practiced at Lakeside,

planned reclamation at Santee, and involuntary reclamation at San Ysidro.

Lakeside . The Lakeside Sanitation District discharges its

effluent to percolation beds in the San Diego River. Treated effluent

from the secondary plant is spread over U5,600 square feet of sand and

percolates into the underlying ground water basin. All the effluent,

about 196 acre-feet per year, is presently being reclaimed. No major

problem has been encountered in the reclamation system.
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Santee . Since I96I, the Santee County Water District has owned

and operated a planned waste water reclamation system of small lakes for

recreation. Plate 10 shows a schematic diagram of this system. The

Santee sewage undergoes secondary treatment to meet sanitary quality

requirements. The effluent from secondary treatment flows by gravity to

a 16,3-acre oxidation pond (Lake l) of about 7^-acre-foot capacity for

further treatment before being pumped about a mile upstream to Sycamore

Canyon. The effluent then percolates into the shallow aquifer in

Sycamore Canyon, where it mingles with the existing ground water. After

traveling about half a mile through the soil, the effluent is collected

by means of collection galleries for use in the recreational lakes. It

is then chlorinated before entering Lake k,

Santee Lake k has a surface area of 11 acres and contains about

53 acre-feet of water. Water from Lake k flows to Lake 3> which has a

siirface aarea of 7.5 acres and contains about U6 acre-feet of water. From

here, the water goes to Lake 2, which has a surface area of 6.8 acres

and a capacity of about 36 acre-feet of water. The effluent from Lake 2

is discharged into Sycamore Canyon Creek, a tributary of the San Diego

River. Effluent from Lake 1 that is not pumped to the spreading area is

discharged to Lake 2 and thence to the creek. Water leaving Lake 2 is

pumped from wells downstream from the recreational area and used to irri-

gate a golf course.

Facilities at the Santee County Water District recreational

area include picnic tables, barbecue pits, rest rooms, children's

playground equipment, horseshoe courts, boatloading ramp, a boat

dock, a boathouse, rental sailboats, and rental rowboats. Lakes
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Courtesy Santee County Water District

Santee Lakes 1 through k at right
and percolation beds at left

-61-



3 and h are used for boating and fishing. Serious consideration is being

given to opening these two lakes for swimming . The- recreational facility-

is now being expanded.

San Ysidro . The City of San Diego operates a sewage lagoon for

San Ysidro sewage effluent in the bed of the Tia Juana River, downstream

from San Ysidro. Here, waste water percolates into the Tia Juana Ground

Water Basin and mixes with other subsurface waters . Involuntary recla-

mation takes place when water is drawn from the basin for various uses.

San Diego County Subarea

In the county subarea, 2k waste discharges form 22 separate

systems. Five are class B planned reclamation systems; a sixth is under

construction. Incidental reclamation occurs at eight locations in the

county subarea.

Because no ocean outfall exists at present, involimtary waste

water reclamation either occurs or can occur at all the discharge sites.

At 10 sites, involuntary reclamation is the only form that occurs.

Planned and Incidental Reclamation . The five class B planned

reclamation systems now in operation in the county subarea are at

Oceanside, Leucadia. Encinitas, Rancho Bernardo, and Valle Verde. At

Fallbrook, a small class B planned reclamation plant is under construction.

Incidental reclamation occurs at Fallbrook, Oceanside, Romona,

Escondido, Rancho Santa Fe, Poway Valley, Ca3J.an, and Julian.

Callan. The effluent from the San Diego Ceillan sewage
treatment plant is reclaimed and used by the General Atomic 's

laboratory for irrigating its landscaped areas. The reclamation
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system has been in operation since the reactivation in
February 1958 of a plant built in 19U2 to serve Camp Callan,

Encinitas, All the waste effluent from the Encinitas
Sanitary District sewage treatment plant is reclaimed for irri-
gation. The disposal plant was enlarged in 1957 to provide for
both sewage disposal and waste water reclamation. This class B
planned reclamation system provides irrigation vrater to a flower
farm about 1 mile east of the plant. When available, up to 1 mgd
can be used at the farm, A schematic diagram of the system is
shown on Plate 10.

Escondido . Waste waters from the two Escondido sewage
treatment plants are discharged to Escondido Creek. Some of the
effluent is teiken from the creek for gravel washing. The
remainder of the sewage effluent infiltrates to the ground water.

Fallbrook . Part of the waste effluent from the
Fallbrook Sanitary District sewage plant is reclaimed incidentally
to irrigate lemon groves. The remainder of the effluent percolates
into the bed of Fallbrook Creek, which results in involuntary
reclamation.

Julian . Effluent from the Julian Sanitation District
sewage plant is used to irrigate an apple orchard. The District
discharges the vra.ste effluent to Coleman Creek, where it is im-
pounded in three ponds. Water is taken from the farthest down-
stream pond for irrigation.

Leucadia, Leucadia County Water District has been
operating a new waste disposal and class B reclamation plant
since early in I963. The effluent is now being pimped to
shallow ponds in San Marcos Creek near San Marcos Canyon for
percolation to the ground water. In the future, the effluent
will be used for irrigating a 150-acre golf course to be built
east of the plant and pasture immediately west of the plant,
A schematic diagram of the system is shown on Plate 10.

Oceanside . All the waste effluent from Oceanside is

pumped to Whelan Lake for class B reclamation. Waste water in

Whelan Lake recharges the Mission Valley Ground Water Basin,

thereby supplementing the City's water supply and protecting the
ground water basin against sea-water intrusion. This reclamation
system has been in operation since July 1958; it was preferred to
an ocean outfall discharge because of economics. A schematic
diagram is shown on Plate 10.
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The reclamation facilities consist of two primary and

one secondary treatment plants, a pump station, and a pipeline
to VThelaji Lake . The lake serves as a spreading ground to

recharge the underlying ground water basin. A new primary plant

is iinder construction to supplement the other two plants

.

Foway Valley (Pomerado) . Waste effluent from the
Pomerado County Water District's sewage treatment plant serving
Poway Valley is discharged to Los Penasquitos Creek. Part of
the effluent is used to irrigate pasture and grain crops , the

remainder of the waste water percolates to ground water.

Ramona . At Ramona, waste water is reclaimed incidentally
for irrigation from the Ramona Sanitation District sewage plant.
Sewage effluent that is not used for irrigation percolates in

the Santa Maria Creek bed.

Rancho Bernardo . A class B reclamation system is

operated by the City of San Diego at Rancho Bernardo south of
Lake Hodges , This system serves as a waste disposal plant as

well as a waste water reclamation system. The effluent is

used to irrigate a golf course . A schematic diagram is shown

on Plate 10.

Rancho Santa Fe . The Rancho Santa Fe Sanitation District
spreads all its sewage effluent for ground water recharge, using
more than 4,000 square feet of percolation area, in the bed of
the Ssin Dieguito River.

Valle Verde . Waste effluent from the Valle Verde
Community Services District sewage treatment plant will be used
to irrigate a golf course. The class B reclamation plant was

recently constructed to serve a housing development. A schematic
diagram is shown on Plate 10.

Involuntary Reclamation . Ten of the agencies in the covinty

subarea have involuntary reclamation only. These are:

Alpine . Waste water is discharged to Alpine Creek and
percolates to ground water.

Cardiff. Waste effluent is discharged to San Elijo
Lagoon, and the effluent percolates into the
ground.
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Carlsbad. All the waste water is discharged to Buena Vista
Lagoon, which is used as a bird sanctuary,

Del Mar. Waste effluent percolates into the bed of the
San Dieguito River.

Rancho Del Canrpo. Waste water is discheirged to Campo Creek
and percolates into the grovmd.

San Marcos. Waste water is discharged to San Marcos Creek
and percolates into the ground.

Solana Beach. Waste effluent is discharged to San Elijo
Lagoon, where it is used for a duck pond.

Sorrento. Waste water percolates into Los Penasquitos
Creek for ground water basin recharge.

Viejas Honor Camp. Sewage effluent is discharged to a
tributary of Sweetwater River and percolates into
the ground.

Vista. Waste water is discharged to Buena Vista Creek and
thence to Buena Vista Lagoon, which is used as a bird
sanctuary.

Camp Pendleton Subarea

Waste water has been reclaimed for many years at Camp Pendleton

Marine Corps Base. Effluent from nine sewage treatment plants in Camp

Pendleton is reused for recreation, irrigation, ground water recharge, and

protection against sea-water intrusion. Sewage effluent from the Fallbrook

Naval Reservation is involuntarily reclaimed in Camp Pendleton.

Reclamation at Camp Pendleton is undertaken at class B systems

.

The camp was forced into waste water reclamation by a shortage of ground

water underlying the area, its only sovirce of supply.

Effluent from Sewage Treatment Plant No. 2 is used to irrigate

a golf course. Lake O'Neill, a recreational lake, receives the flow from

Sewage Treatment Plant No. 1. The remainder of the sewage effluent
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discharged on the base percolates into the ground. Operation of the recla-

mation systems has been very successful.

Proposed Waste Water Reclamation Projects

SeveraJ. waste water reclamation projects have been proposed for

coastal San Diego County. These projects include park irrigation, golf

course irrigation, and ground water recharge. The major proposed recla-

mation projects (Plate 11) are in the San Diego metropolitan subarea.

San Diego Metropolitan Subarea

A plan for reusing waste water to irrigate Balboa and Mission

Bay Parks^ ' is presently being considered by the San Diego City Covmcil.

Balboa Park contains approximately 1,400 acres near the center of the

City of San Diego. Mission Bay Park, in the northern part of the City,

contains approximately h,600 acres, of which almost half is water. The

plan also includes futtire uses of reclaimed water, such as irrigation of

greenbelt areas and ground water recharge.

Irrigation and ground water recharge are potential beneficial

uses for reclaimed water. The estimated average daily reclaimed water

requirement in an ultimate peak month is k mgd for Balboa Park and 6 mgd

for Mission Bay Park. An irrigation water requirement of about 22 mgd

during peak summer months is predicted for greenbelt areas in metropolitan

San Diego. Greenbelt areas, amounting to 9,663 acres, include recreational

and athletic fields, cemeteries, parks, and golf courses, but do not include

scenic freeways. Scenic freeways were estimated to be more than 65 lineeir

miles. An average daily water cons\iraption of almost 3 nigd, or ^5,000 gallons

per mile, would be required for scenic landscaping on freeways.
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From the Historical Collection of Title Insurance and Trust Company-

Looking north over Mission Bay
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Recommended are two reclamation plans, plan 1 and plan 2. In

plan 1, a single waste water reclamation plant, at an overall project cost

of $3,^98,000, would be located in Mission Valley to serve both parks,

Balboa and Mission Bay. The cost includes reclaimed water production

facilities, storage facilities, and transmission and main distribution

facilities for both parks. Variations considered in plan 1 resulted in

cost estimates ranging from $3,335,000 to $3,552,000.

Plan 2 calls for a separate system for each park. The Tecolote

Valley system, for Mission Bay Park, would cost $2,205,000, and the Chollas

Valley system for Balboa Park, would cost $1,800,000. Location of plants

for both plan 1 and plan 2 are shown on Plate 11. Flow diagrams for both

plants are shown on Plate 12.

Costs, projected over a 1+0-year amortization period at h percent

interest for structures and pipelines, and over a 20-yeax period at k per-

cent for mechanical equipment, varied from $U3 to $^5 per acre-foot for

plan 1 and from $52 to $53 per acre-foot for plan 2. The total irrigation

demand over 4o years would be 265,780 acre-feet. Compared with not using

reclaimed water, plan 1 wo\ild resiilt in net savings of $23.8 million to

the citizens of San Diego during ko years or an average annual savings of

$59^,500.

San Diego County Subarea

The proposal has been made that 1 mgd of Escondido's sewage

effluent be diverted from Escondido Creek to San Dieguito River to aid in

inhibiting sea-water intrusion. This reclaimed water would cost from

$11 to $22 per acre-foot, depending on the method of transport.
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Potential Waste Water Reclamation Projects

Potential, waste water reclamation projects are limited, in this

report, to the San Diego metropolitein subarea only, because this is the

only one of the three subareas from which waste water is discharged to

the ocean.

Potential class A planned reclamation projects considered here

are irrigation of golf courses, parks, and scenic freeways in the San Diego

(21 22 2^)
metropolitan subarea^ * * ' , A list of selected potential projects with

the estimated yearly irrigation water demand is given in Table 19.

TABLE 19

SELECTED POTENTIAL PROJECTS USING RECLAIMED WATER

Location ' ^e ^~ ?T^
: ; in acre-feet per year

El Cajon



A plant could be constructed in Mission Gorge to irrigate part

of the Fortuna Mountain-Mission Gorge Metropolitan Park. In the Rose

Canyon area, a plsint coiild be constructed to irrigate a futtire golf course,

future park, and future scenic freeways. Flow diagrams of these plants

are shown on Plate 13.

El Cajon Waste Water Reclamation Plant

El Cajon's sewage treatment plant, with a design capacity of

2.8 nigd, can produce irrigation water at an average daily rate of 1.7 mgd.

At present, the Fletcher Hills Golf Course has an average demand of about

0.3^ mgd. The State Division of Highways has an average daily demand of

about 0.30 mgd for freeway landscaping in the El Cajon-La Mesa area.

If $150,000 is assumed for the present value of the El Cajon

plant with an estimated remaining useful life of 15 years, the cost of

operating the plant, using k percent interest for the investment, would be

$13 > 500 per year, or slightly more than $19 per acre-foot, based on a

0.6U mgd irrigation demand. Using Figure 7, operation costs would approxi-

mate $23 per acre-foot. This indicates that El Cajon could produce water

at its sewage treatment plant for $U2 per acre- foot for Fletcher Hills Golf

Course and the Division of Highways. If a maurket could be found for a total

of 1.7 mgd, the costs of reclaiming water at the plant site would drop

from $U2 to $25 per acre-foot. If the savings in waste water treatment

charges cvirrently being paid to the City of San Diego are considered, these

figures can be reduced to $28 and $11, respectively.

As an alternate to the El Cajon plant, Santee Coiinty Water

District can, in time, also supply reclaimed water to the El Cajon area.
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Mission Gorge Waste Water Reclamation Plant

A waste water reclamation plant could be constructed to supply-

all or part of the irrigation requirements of the Fortuna Mountain-Mission

Gorge Metropolitan Park in the Mission Gorge area. The waste water may

be taken from the Mission Gorge trunk sewer if this water is of sufficient

quantity and quality. This sewer was not in operation during the field

sampling.

An estimated irrigation requirement of 9OO acre-feet per year,

or 0.8 mgd, may be needed for the Mission Gorge Park at present, and more

may be needed in the future . Waste water may also be used for recreational

lakes in the park area. A plant producing treated waste water for an irri-

gation demand of 1.0 mgd could be constructed at the park site to eliminate

transmission lines. This plant would require a design flow of I.65 mgd

to allow for peak irrigation demand. It could be operated for about $65 per

acre-foot to provide reclaimed water for park irrigation. If other uses

of the treated waste water could be found for continuous operation of the

plant at design flow, the cost would be reduced to about $^5 per acre-foot.

The approximate location of the plant is shown on Plate 11, and a flow

diagram is shown on Plate 13

.

Rose Canyon Waste Water Reclamation Plant

A water reclamation plant could be installed to satisfy irrigation

requirements for a future golf course in Rose Canyon, a future park in

San Clemente Canyon, and future freeway landscaping. The waste water may

be taken from the Rose Canyon trunk sewer, which now has an average daily

Slimmer flow of about 2 mgd.
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Irrigation requirements for the Rose Canyon area are estimated

to be about 375 acre-feet per year for the golf course, 900 acre-feet per

year for the park, and 300 acre-feet per year for freeway landscaping.

This amo\mts to an average demand of about l.h mgd, with peak summer de-

mands of 2.3 mgd. Flow voltime in the Rose Canyon sewer is not yet suf-

ficient to meet the irrigation demand, but the volvime should be ample by

the time the area is developed.

A reclamation plant to satisfy a l.i+ mgd irrigation demand could

be constructed and operated for about $6o per acre-foot. For 2.3 mgd of

reclaimed water, the cost would be reduced to $U2 per acre-foot. The lo-

cation of this plant is shown on Plate 11 and flow diagram on Plate 13.

Spring Valley Waste Water Reclamation Plant

The Spring Valley Sanitation District has abandoned its 1 mgd

sewage treatment plant and has connected to the San Diego Metropolitan

Sewerage System. During the I962-63 fiscal year, the flow through the

Spring Valley Sanitation District plant was 1.71 mgd of marginal quality

sewage

.

Bonita Valley Country Club, an l8-hole golf course, and Bonita

Golf Course, a 9-hole golf course, are located in Sweetwater River Valley

below the Spring Valley Sewage Treatment Plant. The 18-hole course re-

quires about 400 acre-feet per year and the 9-^ole course about 200 acre-

feet per year. Irrigation demand for both courses would average about

0.5^ mgd.

To recover its investment in the plant, the Spring Valley Sani-

tation District would have to charge about $i+7 per acre-foot for 0.5^ mgd

of reclaimed water at its plant site. This is based on $25 per acre-foot
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for operation costs and an estimated plant value of $l80,000, using a

20-year usable life and h percent interest on the investment. Considera-

tion of the savings on waste treatment charges presently being paid to

the City of Saja Diego would reduce this cost to about $33

•

f The location of the proposed system is shown on Plate 11, and

a flow diagram is shown on Plate 13

.

Summary"

To compare the costs of reclaimed waste water with costs of

alternative supplies, it is necessar;,^ to use the same points of delivery

for all alternative plans. These points were considered to be at the

boundaries of the areas of use.

In preparing the preceding cost analyses, it is assumed that

the net benefits resulting from the use of reclaimed water are identical

with those resulting frcan use of other existing local conventional water

supplies. Therefore, costs of water from reclamation plants serving

previously listed beneficial purposes are compared with the cost of serv-

ing those purposes with existing conventional water supplies to determine

the economic justification of waste water reclamation. It is also assumed

that the agencies that will handle waste water reclamation are not

necessarily the same agencies that presently handle water supplies.

This being the case, the cost of reclaiming waste water would be com-

pared with the consumer cost for conventional water supplies. In the

San Diego Metropolitan area consumer costs for water vary from about $90

per acre-foot to about ?150 per acre-foot. Reclamation costs are

competitive with these costs.
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Should an existing water supply agency desire to reclaim v;ater

as a supplement to its supply, a more detailed cost analysis would have

to be made in order to confirm the economic justification. This cost

analysis should include all water projects that the v/ater supply agency

is committed to. Although the Department recognizes the importance of

considering each T'/ater agency separately in regard to the economic

justification of waste water reclamation it is not the purpose of this re-

port to make a detailed study of the economics of the various water supply

agencies. It may be concluded that reclamation of waste water in coastal

San Diego Countj^ appears feasible; hw.'ever, more detailed studies are

required to confirm the economic justification of each reclaination plant.
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CHAPTER VI. SUMMARY OF FINDINGS , CONCLUSIONS,
AND RECOMMENDATIONS

The principal results of this investigation are summarized in

the following findings, conclusions, and recommendations.

Summary of Findings

The findings of this investigation may be summarized as follows:

1. Surface and gro\ind water resources in coastal San Diego

County are not adequate to meet the current water demand. Therefore,

water is also supplied from the Colorado River and from waste water recla-

mation. Approximately 85 percent of the water used is from the Colorado

River. It is anticipated that water requirements by the year 2000 will be

double the quantity presently used. For the future supply, all present

sources will be used, and water will also be imported from Northern

California through the State Water Project, now under construction, and

existing facilities of The Metropolitan Water District of Southern California.

2. The beneficial uses of water in coastal San Diego County are

domestic consumption; municipal use; commercial use; industrial use; and

irrigation of agricultural lands, golf courses, parks, and freeway

landscaping.

3. A total of 38 major waste disposal systems are in operation

in coastal San Diego County. Of these, 10 are in Camp Pendleton Marine

Corps Base (called Camp Pendleton subarea in the report), k are in the area
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served by the San Diego Metropolitan Sewerage System (San Diego metro-

politan subarea), and 2U eire in the remainder of coastal Sein Diego County

(San Diego County subarea).

It-. In the 1962-63 fiscal year, about 72 million gallons per da^

(mgd) of waste water were produced in coastal San Diego County. Of this

amount, more than 59 mgd came from the metropolitan subarea, 8.9 mgd from

the county subarea, and the remainder from the Camp Pendleton subarea.

5. Of the 72 mgd of waste water discharged in the study area

in 1962-63, approximately 73 percent, or 5U mgd, was discharged to the

ocean. This entire discharge was from the San Diego metropolitan subarea.

At all discharge sites in the county and Camp Pendleton subareas, reclamar-

tion of some kind occurs. In most cases, it is "involuntary reclamation",]

with waste water mingling with water from other soixrces, as in lakes,

streams, or groiuid water basins. Other uses are for irrigation, ground

water recharge, and decorative and recreational lakes.

6. Waste water flows in the study area consist of domestic

wastes, industrial wastes, and water contributed to the sewerage system

through infiltration.

7. The study reinforced earlier findings that the mineral

quality of the water suj^ly is the most significant factor in determining

the quality of the waste water. Also contributing to this qufiility are

the mineral pickup resulting from domestic and industrial use and the

quality and quantity of infiltration waters,

8. Colorado River water is very hard and is between class 1

and class 2 as irrigation water. The local ground water supply is also

very hard and is from class 2 to class 3 as irrigation water. The local

surface water is moderately hard and is class 1 as irrigation water,
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9. Approximately 4l.2 mgd of waste water in the San Deigo

metropolitan subarea, of which kO mgd are being discharged to the ocean,

are of a qxaality that is suitable for reclaiming for at least some bene-

ficisul uses. About 8.3 mgd of the waste water in the county subarea and

3 mgd of that in Camp Pendleton subarea are of a quality suitable for

reclaiming.

10. The numerous waste water reclamation plants in coastal

San Diego County reclaimed about 15,700 acre-feet in 1962-63 for various

beneficial uses.

11. There are several potential waste water reclamation projects

in the metropolitan subarea. For these projects, costs of reclaiming

waste water would probably range from $11 to $65 per acre-foot at the

plant site (depending on demand of the market). To this would be added

storage and transmission costs of $3 to $l4 per acre-foot; pumping costs

of to $8 per acre-foot. The total cost of reclaimed water prior to

distribution woxild vary from about $l4 to $87 per acre-foot. These costs

do not include credits for fertilizer value and costs of using the

Metropolitan Sewerage System, which would not be incurred if the waste

water were reclaimed.

Conclusions

As a result of this investigation, the following conclusions

were reached:

1. Because waste water discharged to the ocean is considered

lost for beneficial uses, reclamation of this waste water would offer a

new source of supply.
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2. From the findings in this report, it appears that coastal

San Diego County offers a market for reclaimed waste water and has suf-

ficient waste water of suitable quality for reclamation. The present

water agencies have adequate legal protection to undertake reclamation,

and the cost of reclaimed water in mainy areas would be competitive v/ith,

or less than, the cost of present and future imported supplies. Thus,

reclamation of waste water in coastal San Diego County appears feasible;

however, more detailed studies are required to confirm the economic just-

ification of each reclamation plant.

3. Because the metropolitan subarea is the only one from which

waste water is being discharged to the ocean and is the one in which the

largest supply of waste water is available and the greatest demand for

water exists, it is the subarea in which additional waste water reclama-

tion projects appear to be most desirable.

k. The addition of Northern California water to future supplies

will upgrade the quality of the waste water in coastal San Diego County.

5. Reclaimed waste water in the San Diego coastal area may be

used for ground water recharge, recreational lakes, gravel-washing, road

construction, and irrigation of the following: selected crops, recrea-

tional areas, golf courses, parks, cemeteries, and scenic freeways.

6. Specific waste water reclamation projects that may be con-

sidered include a plant in the El Cajon-La Mesa area to supply irrigation

water for a golf course and freeway landscaping; in the Mission Gorge area

to supply irrigation water for a park; in the Rose Canyon area to supply

irrigation water for a golf course, park, and freeway landscaping; and in

the Spring Valley area to supply irrigation water for golf courses. In
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two of these areas—El Cajon aind Spring Valley~abandoned sewage treatment

plants are available for conversion to this use, or the Santee Waste V/ater

Reclamation Plant, which is already in existence, can be enlarged to supply

the needs in the El Cajon area.

Recommendations

On the basis of these findings and conclusions, the following

recommendations are offered:

1, Waste water reclamation in the San Diego coastal area should

be increased to supplement the existing water supply to meet a portion of

the future water requirements.

2, In the San Diego metropolitaji area, consideration should be

given to the reclamation of water from sewage presently being wasted to

the Pacific Ocean. This reclaimed water would be for potential beneficial

uses in the area.

3, Sewage treatment plants that have been abandoned because of

the completion of the San Diego Metropolitan Sewerage System should be

considered as potential waste water reclamation plants.
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APPENDIX B

DEFINITIONS OF TERMS

Specialized words and terms used in this report are defined

below. They are based on the "Glossary of Water and Sewage Control

Engineering'', 19^9, published by the American Society of Civil Engineers.

Aeration - The bringing about of intimate contact between air and a liq-

uid by one of the following methods: Spraying the liquid in the air,

bubbling air through the liquid, or agitating the liquid to promote

adsorption of air.

Clarifier - A tank or basin in which water, sewage, or other liquid con-

taining settleable solids is retained for a sufficient time so that

a part of the suspended matter is removed by gravity. Usually in

sewage treatment, the detention period is short enough to avoid

anaerobic decomposition. Also termed settling tank.

Comminutor (Also Barminutor) - A device for the cutting of coarse sewage

solids into particles of sufficient fineness to pass through fine

screen openings

.

Complete Mineral Analysis - A determination of the concentration of the

principal dissolved constituents of water (calcium, magnesium, sodium,

potassium, hydroxide, bicarbonate, carbonate, chloride, sulfate, ni-

trate, boron, and fluoride). Such an analysis includes determina-

tions of total dissolved solids, electrical conductance, and pH.

Complete Sewage Treatment (Secondary) - Combined sedimentation and biolog-

ical treatment of sewage which produces a clear, stable, and well-

oxidized effluent.
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Detritor - A settling tank of short detention period designed to remove

heavy settleable solids such as sand or gravel.

Digester - A tajik in which the solids resulting from the sedimentation

of sewage are stored for anaerobic decomposition.

Electrical Conductance - The reciprocal of the resistance in ohms mea-

sured between opposite faces of a centimeter cube of an aqueous

solution at a temperature of 25 centigrade. This is generally

expressed in micromhos/cra.

Imhoff Tank - A deep^ two-storied sewage tank consisting of an upper or

continuous flow sedimentation chamber, and a lower or sludge-

digestion chamber.

Incidental Reclamation - A process wherein the recovery of waste waters

for beneficial use is secondary to sewage treatment or disposal.

Industrial Waste - Defined in Section 13OO5 of the California Water Code

as "... any and all liquid or solid waste substance, not sewage,

from any producing, manufacturing or processing operation of what-

ever nature"

.

Involuntary Reclamation - The recovery for beneficial use of waste waters

that have lost their identity through mixing with natural streamflow

or ground water to which they were discharged.

Oxidation Pond - An artificial pond that provides axi environment for liv-

ing organisms, which, in the presence of oxygen, converts the organic

matter contained in sewage to a more stable form.

pH - The logarithm, to the base 10, of the reciprocal of the hydrogen ion

concentration, or more precisely, of the hydrogen ion activity in

moles per liter.
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Parshall Flume - A device for measuring the flow of liquid in an open

conduit.

Planned Reclamation - Any process of recovery of water from waste waters

that was originally planned and conceived for the primary purpose

of putting the recovered water to beneficial uses.

Primary Sewage Treatment - Any process that removes a portion of the sus-

pended and floating matter from sewage or industrial waste by screen-

ing, skimming, sedimentation, or other physical means.

Reclamation - The process of recovering water from sewage or industrial

wastes so that the water may be put to beneficial use.

Safe Yield - The maximum dependable draft which can be made continuously

upon a source of water supply (surface or ground water) during a per-

iod of years during which the probable driest period or period of

greatest deficiency in water supply is likely to occur. Dependabil-

ity is relative and is a function of storage provided and drought

probability.

Secondary Sewage Treatment - Any process of sewage or industrial waste

treatment that follows primary treatment, and that accomplishes

further stabilization of organic matter by biological or chemical

action

.

Sewage - Defined in Section I3OO5 of the California Water Code as "...

any and all waste substance, liquid or solid, associated with human

habitation, or which contains or may be contaminated with human or

animal excreta or excrement, offal, or any feculent matter"

.

Supernatant - The liquid overlying deposited solids.
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Trickling Filter - A filter consisting of coarse material such as stones

over which sewage is distributed, and through which it trickles to

the underdrains, giving opportunity for the formation of zoogleal

slimes which clarify and oxidize the sewage.

Waste Water - Water that has "been put to some use or uses and has "been

disposed of commonly to a sewer or wasteway. It may he liquid

industrial waste, or sewage, or both.

Water Requirement - The water needed to provide for all beneficial uses,

whether consumptive or nonconsumptive, and for irrecoverable losses

incidental to such uses.
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APPENDIX C

DESCRIPTION OF WASTE WATER TREATT^ENT PLANTS IN
COASTAL SAN DIEGO COUNTY

A general description of each selvage treatment plant in the

study area, except for the San Diego Point Loma Treatment Plant, is

given in this appendix. The Point Loma Treatment Plant is described in

Chapter III. The descriptions include the degree of treatment practiced,

number and type of vinits used to achieve that treatment, design capacity,

actual flovs handled, and point of disposal of the effluent.

For convenience, the plants are divided according to the three

subareas: San Diego metropolitan subarea, San Diego County subarea, and

Camp Pendleton subarea. The metropolitan subarea is fiirther divided into

plants that are now operational and plants that have been abandoned.

San Diego Metropolitan Subarea

Four sevage treatment facilities in the San Diego metropolitan

subeirea are nov in operation and 12 have been abandoned. Three of the

operational facilities and all those abandoned are described here.

Operational Facilities

The four facilities currently in operation are the Lakeside,

Santee, San Ysidro, and Point Loma Sewage Treatment Plants. The Point Loma

Plant is described in Chapter III. The other three are discussed here.

Lakeside Sewage Treatment Plant . The Lakeside Sewage Treatment

Plant is a secondary treatment plant with a design capacity of 0.28 million

gallons per day (mgd) and a present average daily flow of 0.15 mgd. The
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plant, which is operated by the LaJceside Sanitation District, consists of

a barminutor, Paxshall flume, rectangular primary clarifier, circular

digester, sludge drying beds, and oxidation pond. It also has provisions

for recirculation to the primary clarifier. The final effluent is dis-

charged into three percolation beds in the San Diego River.

Expeuision of the sewerage system continues at a high rate, and

the capacity of the plant was reached by I96U. The Lakeside Sanitation

District plans to enlarge the existing sewage treatment and disposal faci-

lities to provide for a total future discharge of 1.0 mgd.

Santee Sewage Treatment Plant . The Santee Sewage Treatment Plant,

which is operated by the Santee County Water District, provides secondary

treatment for approximately 0.8 mgd. The design capacity of the plant is

2.0 mgd. The plant consists of a barminutor, clarifier, activated sludge

\init, floating cover digester, oxidation pond, and sludge drying beds. The

effluent from the oxidation pond is chlorinated and pumped to a percolation

area where it is collected; from there, it flows by gravity to three lakes

operated in a series. The final effluent is discharged to Sycamore

Canyon Creek.

San Ysidro Sewage Treatment Plant . The San Ysidro Sewage Treat-

ment Plant consists of a pumping station, chlorination facilities, and raw

sewage lagoon. The final effluent percolates into the bed of the Tia Juana

River. The average daily flow for the 1962-63 fiscal year was 0.35 mgd.

Operation of the plant for the San Ysidro Sanitation District

was taken over by the City of San Diego on July 1, I962. Plans call for

connecting San Ysidro to the San Diego Metropolitan Sewerage System

by 1965.
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Abandoned Facilities

The 12 sewage treatment facilities in the San Diego metropolitan

subarea that have been abandoned are described below.

Brown Field Sewage Treatment Plant . The Brown Field Sewage

Treatment Plant, now under Jurisdiction of the City of San Diego, is a

secondary treatment facility with a design capacity of 0.22 mgd. The

plant consists of a comminutor, primary Imhoff tank, trickling filter,

secondary Imhoff tank, Parshall flume, chlorination facilities, and two

sludge drying beds. The final effluent discharges into sand filter beds

that overflow into a dry wash tributary to Tia Juana River. This plant

is not being operated at present, although a very minor flow from the

airfield is allowed to run through it.

Camp Elliot Sewage Treatment Plant . The Camp Elliot Sewage

Treatment Plant, operated by the U. S. Navy, was abandoned on October 1,

i960. Prior to abandonment, the plant served the Camp Elliot Naval

Reservation. The plant, which provides secondary treatment, has a design

capacity of 2.0 mgd. The plant consists of two comminutors, two primary

clarifiers, two primary high-rate trickling filters, a secondary filter,

two secondary clarifiers, chlorination equipment, a Parshall flume, a

chlorine contact chamber, two separate sludge digesters, and six sludge

drying beds. During operation, the finaJL effluent was discharged into

a dry wash tributary to Murphy Csinyon.

Chula Vista Sewage Treatment Plants . Chula Vista has two

sewage treatment plants. The "G" Street plant is a primary treatment

facility with a design capacity of 0.3 mgd. The average flow through
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the plant for I962-63 fiscal year was 0.^9 ragd. The plant consists of an

Imhoff tank, a separate sludge digestion unit, and chlorination equipment.

The final effluent was discharged to Sein Diego Bay through an outfall sewer.

The "j" Street plant is a primary treatment facility with a de~

sign capacity of lA mgd. The average flow handled by the plant for the

1962-63 fiscal year was 2.69 mgd. The plant consists of a bar screen,

lift piunps, two circular combination aeration-sedimentation tanks, a sep-

arate sludge digestion xrnit and drying beds, chlorination equipment, and

a propellor-type meter with recorder. The final effluent was discharged

into San Diego Bay.

The City of Chula Vista has been connected to the San Diego

Metropolitan Sewerage System since September 1963. Plans are that the

treatment plants will be destroyed.

Coronado Sewer Outfalls . The Coronado sewerage system consists

of two outfalls to San Diego Bay. The "B" Street outfall has a design

capacity of 1.73 mgd and the "K" Street outfall has a design capacity

of 3.i+6 mgd.

Since September 1963? the Coronado sewerage system has been

connected to the San Diego Metropolitan Sewerage System and the outfalls

abandoned.

El Cajon Sewage Treatment Plant . The El Cajon Sewage Treatment

Plant was designed to provide secondary treatment for a capacity of 2.8 mgd.

The average daily flow haaidled by the plant for the fiscal year I96I-62

was 2.17 mgd and for the I962-63 fiscal year was 2.51 mgd. The plant

consists of a primary clarifier, which includes an annular outer aeration
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chamber that is divided into preaeration, aeration, and reaeration sections,

a secondary clarifier, two separate digesters with sludge drying beds,

chlorination equipment, a chlorine contact tank, and a flow meter. The

final effluent was discharged to Forrester Creek with approximately

0.5 mgd being used for irrigation of the Fletcher Hills golf course and

0.07 mgd for a ballpark.

The City of El Cajon connected to the San Diego Metropolitsin

Sewerage System in September I963 and the treatment plant was shut down.

Plans include an economic study to determine the possibility of reacti-

vating the plant as a waste water reclamation plant.

Gillespie Field Sewage Treatment Plant . The Gillespie Field

SewEige Treatment Plant, operated by Gillespie Field Sanitation District,

is a secondary treatment facility with a design capacity of 0.25 nigd. The

treatment plant was built to handle flows from Gillespie Field only and

in 1961-62 had an average daily flow of 0.0^1 mgd. The plant consists of

a coraminutor, primary clarifier, filter, secondary clarifier, separate

sludge digester and sludge drying beds, Parshall flume, chlorination fa-

cilities, and percolation beds. The final effluent was discharged to a

drainage ditch which flows into Forrester Creek.

As of September 1, 1963) the waste water flows from Gillespie

Field will be transported to the Metropolitan Sewerage System and the

plant abandoned.

Imperial Beach Sewage Treatment Plant . The Imperial Beach

Sewage Treatment Plant has a design capacity of 0.45 mgd. The plant

afforded secondary treatment to an average flow of 0.85 nigd during the
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1960-61 fiscal year. The plant consists of £in Imhoff tank, a trickling

filter, a secondary clarifier, a Parshall flume, two oxidation ponds, and

eight sludge drying beds. Disposal of the final effluent was normally

by evaporation and percolation from a lagoon.

As of September 1, I9635 the Imperial Beach sewerage system

has been connected to the San Diego Metropolitan Sewerage System, and

the sewage treatment plant has been abandoned and, according to information

at hand, will be destroyed.

International Sewer Outfall . The International Sewer Outfall,

which was vmder Jurisdiction of the International Boundary and Water

Commission, was sealed and abandoned on July 10, I962. Prior to its aban-

donment, the outfall transported sewage from Tijuana (Baja California)

and San Ysidro (California) to the Pacific Ocean at the mouth of the

Tia Juana River. The average flow during the 1960-61 fiscal year was

3.8 mgd and for the I96I-62 fiscal year was I.92 mgd.

Palm City Sewage Treatment Plant . The Palm City Sewage Treatment

Plant, operated by Palm City Sanitation District, is a secondary treatment

facility with a design capacity of I.70 mgd. The plant consists of a

barminutor, Parshall flume, primary clarifier, high-rate trickling filter,

secondary clarifier, separate sludge digestion unit, and three oxidation

ponds. The final effluent is discharged into the Otay River.

Palm City has been connected to the San Diego Metropolitan

Sewerage System since the first of September 1963- Plans indicate that

the Palm City Sewage Treatment Plant will be destroyed.
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Ream Field Sewage Treatment Plant . The Ream Field Sewage

Treatment Plant, serving the U. S. Naval Attxiliary Air Station, has a

design capacity of O.U5 mgd. The plant provided primary treatment with

equipment consisting of a comminutor, primary clarifier, Parshall flume,

chlorine contact tank, sludge digester, and four sludge drying beds. The

final effluent was discharged into the Tia Juana River.

The sewage from Ream Field is now routed through Imperial Beach

to the San Diego Metropolitan Sewerage System. The plajit has heen aban-

doned since September 1, 1963. Plans indicate that the plant will be

destroyed.

San Diego Harbor Drive Sewage Treatment Plant . The Harbor Drive

Plant (Bay Plant) is a primary treatment plant with a design capacity of

kO mgd. The pleint, which was operated by the City of San Diego, consists

of a mechanical bar screen, four raw sewage pumps, two combined aeration-

sedimentation tanks with each aeration unit containing a detritor aaid

grit chamber, chlorination facilities, four heated primary digesters, and

two heated secondary digesters. The digested sludge was transported to

Mission Bay Park and the final effluent was discharged to San Diego Bay.

Spring Valley Sewage Treatment Plant . The Spring Valley Sewage

Treatment Plant is a secondary treatment facility with a design capacity

of 1.0 mgd. The average flow for the I962-63 fiscal year was 1.71 mgd.

The plauit consists of a barminutor, l^rshall fliime, primary clarifier,

separate sludge digester, two high-rate trickling filters, and secondary

clarifier. The final effluent was chlorinated, discharged to Sweetwater

Creek, and subsequently used to irrigate a golf course.
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The Spring Valley Sanitation District connected its sewerage

system to the San Diego Metropolitan Sewerage System on September 1, 1963,

and the treatment plant was abandoned. Plans indicate that the treatment

plant will be maintained for two years for possible reactivation as a

waste water reclamation plant.

San Diego County Subarea

The 2k sewage treatment plants in the San Diego County subarea

are described below.

Alpine Sewage Treatment Plant

The Alpine Sewage Treatment Plant is an intermediate treatment

facility operated by the Alpine Sanitation District. The plant has a de-

sign capacity of 0.07 mgd, and during the I962-63 fiscal year handled an

average flow of 0.01 mgd. The facility consists of a bar screen, primary

clarigester -unit which combines sedimentation and digestion, and oxidation

ponds in series. Final discharge of the effluent is to Alpine Creek.

Possible expansion of the sewerage system is being studied by

the County Department of Public Works

.

Callan Sewage Treatment Plant

The Callan Sewage Treatment Plant, operated by San Diego, serves

the La Jolla Farms subdivision, Torrey Pines Golf Coxorse and Inn, General

Atomic Division of General Dynamics, and the Salk Institute for Biological

Studies. The plant flows averaged O.30 mgd during the 1962-63 fiscal

year; the effluent was used to irrigate the groiinds of the laboratory of
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the General Atomic Division. The facility provides intermediate treatment

in the form of oxidation ponds plus chlorination . The design capacity of

the plant is 1.0 mgd.

Cardiff Sewage Treatment Plant

The Cardiff Sevfage Treatment Plant serves the community of

Cardiff-by-the- Sea, plus a small portion of Encinitas. The plant, operated

hy the Cardiff Sanitation District, has a design capacity of O.M< mgd. The

average flow handled "by the plant during the I962-63 fiscal year was 0.3 mgd.

The plant provides secondary treatment by means of a primary clarifier,

sludge digester, aeration tanks, and oxidation pond. The final effluent

is discharged into San Elijo Lagoon.

Plans indicate that the construction of a joint sewage treatment

plant with the Solana Beach Sanitation District, with an ocean outfall,

would be desirable.

k

Carlsbad Sewage Treatment Plant

The City of Carlsbad is served by a secondary treatment plant

with a design capacity of 0.6 mgd. During the 196I-62 fiscal year, the

plant treated an average flow of OM mgd from a service area of 15 square

miles. The plant consists of an influent pumping station, chlorination

facilities, Imhoff tank, two sludge drying beds, standard-rate trickling

filter, two secondary clarifiers, and effluent holding pond. The final

effluent is pumped to Buena Vista Lagoon (Brown Bird Sanctuary)

.

Plans call for uniting with the Vista Sanitation District for

construction of a joint treatment plant to be completed in 19^5

•
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Del Mar Sewage Treatment Plant

The Del Mar Sewage Treatment Plant, which is operated by Del Mar

Utilities, is a secondary treatment facility with a design capacity of

0.25 mgd. The plant consists of an influent pumping station, primary

aeration-sedimentation tank, sludge digester, a chlorine contact chamber,

and three oxidation ponds. The final effluent is discharged into the

San Dieguito River. During the I962-63 fiscal year, the plant treated

and disposed of an average flow of 0.20 mgd. No plans for the future

have yet been made.

Encinitas Sewage Treatment Plant

The Encinitas Sewage Treatment Plant is a secondary treatment

facility operated by the Encinitas Sanitary District. The plant has a

design capacity of 0.25 mgd, and the average flow for the I96I-62 fiscal

year was O.3O mgd. Treatment units include ein Imhoff tank, sludge drying

beds, a standard-rate trickling filter, a secondary clarifier, and an

oxidation pond. The final effluent is discharged to a farm for irrigation

of flowers

.

Plans are to enlarge the existing facilities with no change in

the point of effluent discharge.

Escondido Sewage Treatment Plants

Escondido is served by two secondary sewage treatment plants,

which discharge to Escondido Creek. The old plant has a design capacity

of 0.8 mgd and, during the 1962-63 fiscal year, treated an average flow

of 0.69 mgd. It consists of an influent piimping station, four primary

clarifiers, a standard-rate trickling filter, three secondary clarifiers,

a chlorine contact tank, and three sludge digesters.
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The newer plant has a design capacity of 1.0 mgd and, for the

1962-63 fiscal year, treated 0.78 ragd. The plant consists of an influent

pumping station, primry clarifier, aeration tank, secondary clarifier,

two chlorine contact tanks, and one digester. Although the present design

capacity is 1.0 mgd, the plant is designed so that additional units can be

added to bring the capacity up to k.O mgd. Construction was begun in I963

on additional units to increase the design capacity to 3.0 mgd. Upon com-

pletion of these additional facilities to the newer plant, the older sewage

treatment plant will be abandoned.

Fallbrook Sewage Treatment Plant

The Fallbrook Sewage Treatment Plant is a secondary treatment

facility which serves an area of about 5 square miles. The plant, operated

by the Fallbrook Sanitary District, has a design capacity of 0.50 mgd and

for the 1962-63 fiscal year had an average flow of 0.25 mgd. The plant

consists of a bar screen, a pumping station, an Imhoff tank, four sludge

drying beds, a Parshall flxime, a high-rate trickling filter, and three

oxidation ponds operated in series. The plant effluent overflows into

Fallbrook Creek; part of the effluent is used to irrigate fruit trees.

The "North Coastal San Diego County Sewerage Survey" (20)* has

recommended the use of the existing plant to treat sewage originating in

the Santa Margarita drainage basin and the construction of a new plant

for sewage originating in the San Luis Rey drainage basin.

Julian Sewage Treatment Plant

Waste treatment facilities operated by the Jiilian Sanitation

District consist of a septic tank with a design capacity of 0.05 mgd

^Reference 20 in Appendix A.
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followed by further treatment of the supernatant in three oxidation ponds.

The average flow of this system during the I962-63 fiscal year was 0.01 mgd.

Leucadia Sewage Treatment Plant

The Leucadia Sewage Treatment Plant uses secondary treatment

consisting of a baxminutor, primary clarifier, trickling filter, final

clarifier, and chlorine contact chamber. The design capacity of the plant

is 1.0 mgd and the average flow handled was O.OO8 mgd for March through

J\me 1963. The final effluent is discharged into percolation ponds above

the Los Batiquitos Lagoon in San Marcos Creek. The plant is operated by

the Leucadia County Water District.

Oceanside Sewage Treatment Plants

Oceanside is served by three sewage treatment plants, nil of

which discharge to Whelan Lake. The older plant, located on Tait Street,

is a primary treatment facility with a 4.0 mgd design capacity. The average

flow through the plant for the I962-63 fiscal year was 2.29 mgd. The plant

consists of a comminutor and bar screen, two primary clarifiers, a gas

chlorinator, and two heated digesters.

The San Luis Key plant is also a primary treatment facility, with

a design capacity of 1.85 mgd. The average flow handled by the plant during

the 1962-63 fiscal year was 0.03 mgd. The plant consists of an influent

pumping station, a bar screen and comminutor, two combined aeration, sedi-

mentation tanks, a floating cover digester, and an effluent pumping station.

The Buena Vista plant is a secondary treatment facility with

comminution, primary clarification, aeration, and secondary clarification

facilities.
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Pomerado Sevsige Treatment Plant

The Pomerado Sewage Treatment Plant was built in 1958 to serve

Poway Valley and is operated by the Pomerado County Water District. The

plant provides secondary treatment for a peak design capacity of O.56 mgd

and during the I962-63 fiscal year treated an average flow of 0.39 ingcL'

The plant consists of a bar screen, primary clarifier, standard rate

trickling filter, secondary clarifier, ajid chlorine contact tank. The

final effluent is discharged to Los Penasquitos Creek.

Future plans indicate expansion in stages to an \iltimate design

capacity of 1.12 mgd.

Ramona Sewage Treatment Plant

The Ramona Sewage Treatment Plant, operated by the Ramona

Sanitation District, has a design capacity of 0.3 mgd and for the I962-63

fiscal year treated an 'average flow of 0.10 mgd. The plant is a secondary

treatment facility and includes an Imhoff tank, sludge digester, standard-

rate trickling filter, secondary clarifier, oxidation pond, and holding

pond for irrigation of sheep pasture.

Rancho Bernardo Sewage Treatment Plant

The Rancho Bernardo Sewage Treatment Plant was completed and its

operation transferred to the City of San Diego in 1963. The plant is speci-

fically designed for waste water reclamation. It has a design capacity of

0.5 nigd and consists of a comminutor, aeration unit, chlorine contact

chamber , and two holding ponds . Average flow from the plant is about

0.1 mgd. The final effluent is reclaimed for irrigating the Rancho

Bernardo golf course.
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Plans indicate that three similar treatment plants, each with

a design capacity of 2.0 mgd, will be constructed to handle the expected

population of the community in I97O.

Rancho del Campo Sewage Treatment Plant

The Rancho del Campo Sewage Treatment Plant, operated hy the

Coxmty of San Diego, is a secondary treatment facility with a design

capacity of 0.51 nigd. During the I962-63 fiscal year, the plant treated

and disposed of a 0.04 mgd average flow. Treatment equipment consists of

a b£ir screen, two Imhoff tanks, two chlorine contact tanks, a trickling

filter, two intermittent sand filters, and two final clarifiers. The

final effluent is discharged to Campo Creek.

Rancho Santa Fe Sewage Treatment Plant

The Rancho Santa Fe Sewage Treatment Plant, operated by Rancho

Santa Fe Sanitation District, consists of an extended aeration type of

activated sludge treatment. The design capacity is 0.1 mgd with an average

flow of 0.05 mgd during the I962-63 fisceil year. The plajit consists of a

barminutor, aeration tank, secondary clarifier, and percolation ponds. The

final effluent flows into the percolation ponds where it infiltrates into

the ground water basin.

San Marcos Sewage Treatment Plant

San Marcos is served by a secondary sewage treatment plant with

a design capacity of 0.10 mgd. The plant, which is operated by the San

Marcos Covinty Water District, consists of a comminutor and "rated aeration"

package plant composed of an aeration chamber and final settling tank.

The final effluent is discharged to San Marcos Creek.
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Plans show that, within the next five years, the plant will be

expanded to a O.UO mgd capacity. The average flow of 0.17 mgd for the

1962-63 fiscal year is well above the present design capacity.

Solana Beach Sewage Treatment Plant

The Solana Beach Sewage Treatment Plant is a secondary treat-

ment facility operated by the Solana Beach Sanitation District. The

plant has a design capacity of 0.18 mgd and for the I962-63 fiscal year

treated an average flow of 0.20 mgd. The plant consists of a bar screen,

Imhoff tank, standard-rate trickling filter, sludge digester, and two

oxidation ponds in series. The final effluent is discharged to San

Elijo Lagoon.

Plans are to construct a joint sewage treatment plant in conjvinc-

tion with the Cardiff Sanitation District because of plant overload and

restrictions on the effluent discharge imposed by the regional water

quality control board.

Sorrento Sewage Treatment Plant

The Sorrento Sewage Treatment Plant is an intermediate treat-

ment facility operated by the City of San Diego to serve the Sorrento

Industrial Park. The plant has a capacity of 0.6 mgd and during the

1962-63 fiscal year treated an average flow of 0.2 mgd. Treatment units

consist of a bar screen and comminutor, grit chamber, primary clarifier,

chlorination facilities, sludge digester, and oxidation pond. The final

effluent is discharged to Los Penasquitos Creek.

Plans include expansion of the treatment plant to an ultimate

capacity of 1.2 mgd as soon as flow warrants the construction.
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Valle Verde Sewage Treatment Plant

The Valle Verde Sewage Treatment Plant is a secondary treatment

facility operated by the Valle Verde Community Services District. The

plant has a design capacity of 0,3 mgd and consists of a bar screen,

primary settling tanks, two aeration units, a chlorine contact chamber,

and holding ponds. The final effluent will be used for irrigation of a

golf course.

Viej as Honor Camp Sewage Treatment Plant

The Vie j as Honor Camp Sewage Treatment Plant, operated by the

Department of Honor Camps of the County of San Diego, consists of a "rated

aeration" package-type plant. The plant provides secondary treatment for

a design capacity of 0.02 mgd and an actual flow of 0.01 mgd during the

1962-63 fiscal year. The plant effluent is discharged to a tributary of

the Sweetwater River.

Vista Sevfage Treatment Plant

The Vista Sewage Treatment Plant consists of two sepeirate treat-

ment units on one site , operated by the Vista Sanitation District . The

average flow handled by this plant for the 1962-63 fiscal year was 1.11 mgd.

The older unit has a design capacity of O.9 mgd. It consists of an Imhoff

tank, standard-rate trickling filter, and final clarifier. The newer

unit consists of a barminutor, primary clarifier, sludge digester, high-

rate trickling filter, and two oxidation ponds for additional treatment.

The older and newer units together have a design capacity of 1.1 mgd.

The final effluent is discharged into Buena Vista Creek.
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The capacity of the Vista Sewage Treatment Plant was reached

in i960. Studies by the San Diego County Public Works Department indi-

cate that the best solution is to construct a joint seweige treatment

plant with the City of Ceirlsbad. The plant will be located adjacent to

the ocean, and the effluent will be disposed of by ocean outfall. Plans

have been prepared and the plant is expected to be completed during 1965.

Camp Pendleton Subarea

The 10 existing sewage treatment plants in the Camp Pendleton

Subarea are described below.

Camp Pendleton Sewage Treatment Plant No. 1

Camp Pendleton Sewage Treatment Plant No. 1 is a secondary

treatment facility. The plant has a design capacity of 1.0 mgd and, for

the 1962-63 fiscal year, treated an average flow of 0.62 mgd. Treatment

vinits include a bar screen, a grit chamber, a primary clarifier, two

trickling filters, a secondary clarifier, a two-stage digester, and chlori-

nation facilities . The final effluent is discharged to a 12-million gallon

holding pond, which is used for a fish hatchery, and the pond overflow

discharges to Lake O'Neill.

Camp Pendleton Sewage Treatment Plant No. 2

Can^) Pendleton Sewage Treatment Plant No. 2 is a secondary treat-

ment facility. The plant has a design capacity of 0.8 mgd and, during the

1962-63 fiscal year, treated an average flow of O.63 mgd. Treatment units

include a bar screen, a grit chamber, primary and secondary clarifiers,

two trickling filters, a single-stage sludge digester, and chlorination

facilities. The final effluent is discharged to holding ponds from which

-113-



part of the flow is used for golf course irrigation and the remainder is

discharged to the Santa Margarita River drainage basin for recharge of

ground water basins.

Camp Pendleton Sewage Treatment Pleint No. 3

Camp Pendleton Sewage Treatment Plant No. 3 is a secondary treat-

ment facility with a design capacity of 0.6 mgd. During the I962-63 fis-

cal year, the plant treated and disposed of an average flow of 0.37 mgd.

Treatment units consist of a bar rack, grit chamber, two primary clari-

fiers, two trickling filters, oxidation pond, a primary and a secondary

digester, and chlorination facilities. The final effluent is discharged

to the Santa Margarita River for recharge.

Camp Pendleton Sewage Treatment Plants Nos. k, ^, and 6

Operation of Camp Pendleton Sewage Treatment Plants No. k, 5>

and 6 was discontinued in 1959-

Camp Pendleton Sewage Treatment Plant No. 8

Camp Pendleton Sewage Treatment Plant No. 8 is a secondary treat-

ment facility. The plant has a design capacity of 0.42 mgd and, during

the 1962-63 fiscal year, treated and discharged an average flow of 0.27 nigd.

Treatment units include a bar screen, a grit chamber, primary clarifier,

sludge digester, oxidation pond, and chlorination facilities. The final

effluent is discharged into the Santa Margarita River for recharge of

ground water basins.

Camp Pendleton Sewage Treatment Plant No. 9

The Cgimp Pendleton Sewage Treatment Plant No. 9 is a secondary

treatment facility with a design capacity of O.58 mgd. The plant consists
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of a bar screen, grit chamber, primary clarifier, sludge digester, oxida-

tion ponds, and chlorination facilities. The plant effluent is discharged

to a creek bed in Los Pulgas Canyon. Waste vater flow for 1963-6^ was

0.296 mgd.

Camp Pendleton Sewage Treatment Plant No. 10

Caiap Pendleton Sewsige Treatment Plant No. 10 provides secondary

treatment at a design capacity of 0.37 mgd. Actual flow during I963-64

was 0.158 mgd. Treatment units consist of a bar screen, grit chamber,

primary clsirifier, sludge digester, chlorination facilities, and oxidation

ponds. The final effluent overflows into San Onofre Creek.

Camp Pendleton Sewage Treatment Plant No. 11

Camp Pendleton Sewage Treatment Plant No. 11 has a design ca-

pacity of 0.85 mgd. Waste water flow during 1963-6^4- was O.269 mgd. The

plant, which provides secondary treatment, consists of a bar screen, grit

chamber, primary clarifiers, sludge digester, oxidation ponds, secondary

clarifier, and chlorination facilities. The final effluent discharges

to San Onofre Creek.

Camp Pendleton Sewage Treatment Plant No. 12

Camp Pendleton Sewage Treatment Plant No. 12 provides secondary

treatment at a design capacity of 0.58 mgd. Waste water flow during

I963-6U was 0.383 mgd. The plant consists of a bar screen, grit chamber,

primary clarifier, sludge digester, chlorination facilities, and oxidation

ponds. The final effluent overflows to San Mateo Creek.
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Camp Pendleton Sewage Treatment Plant No. 13

Camp Pendleton Sewage Treatment Plant No. 13 is a secondary-

treatment facility with a design capacity of 0.95 mgd. During the I962-63

fiscal year, the plant treated and discharged an average flow of O.Ul mgd.

Treatment units include a bar screen, grit chamber, primary clarifier,

sludge digester, chlorination facilities, and oxidation ponds. The final

effluent is discharged into the Santa Margarita River.

Fallbrook Naval Reservation Sewage Treatment Plant

The Fallbrook Naval Reservation Sewage Treatment Plant, serving

the Fallbrook Naval Ammunition Depot, provides primary treatment and

chlorination at a design capacity of 0.33 nigd. During the I962-63 fiscal

year, the plant treated an average flow of 0.03 mgd. Treatment units

include a comminutor, Imhoff tank, and chlorination facilities. The

final effluent discharges into a dry wash, tributary to Fallbrook Creek.
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APPENDIX D

QUANTITY AND QUALITY OF SEWAGE

DISCHARGED IN COASTAL SAN DIEGO COUNTY





TABLE D-1

HISTORICAl QUANTITIES OF SEWAGE DISCHARGED IN THE
SAK DIEGO METROPOLITAN SUEAREA

Facility



TABLE D-2

TRUNK SEVfER FLOWS,

SAW DIEGO METROPOLITAN SUBAREA

Trunk sewer



TABLE D-3

HISTORICAL QUAMTITIES OF SEWAGE DISCHARGED IN THE
SAN DIEGO COUNTY SUBAREA

Facility
Flow given in

"ilHoP gallons per day
acre-feet per year

1955-56 :i956-57 !l957-58 :i958-59 :i959-6o :i96o-6l \X9Gl-Gz :i962-63 :i963-64

Alpine Sewage
Treatment Plant

Callan Sewage
Treatment Plant

Cardiff Sewage
Treatment Plant

Carlsbad Sewage
Treatment Plant

Del Mar Sewage
Treatment Plant

Encinitas Sewage
Treatment Plant

Escondido
Old plant

New plant

Pallbrook Sewage
Treatment Plant

Julian Sewage
Treatment Plant

Oceanside Sewage
Treatment Plant*

Pomerado Sewage
Treatment Plant

Ramona Sewage
Treatment Plant

Rancho del Campo
Sewage Treatment
Plant

Rancho Santa Fe
Sewage Treatment
Plant

San Marcos Sewage
Treatment Plant

Solana Beach Sewage
Treatment Plant

Vista Sewage
Treatment Plant

0.63
706

1.60
17795

—



TABLE D-4

HISTORICAL QUANTITIKS OF SEWAGE DISCHARGED IN THE
CAMP PENDLETON SUBAREA

facility



TABLE D-5

MINERAL QUALITY OF EFFLUENTS FROU SEWAGE PLAIfTS IN THE
SAN DIEOO METROPOLITAH SUBAREA

Property*

Chula Vista

"G" Street
plant

Chula Vista
"J" Street

plant

Coronado
"B" Street
outfall

Coronado
"K" Street
outfall

El Cajon
plant

Gillespie
Field
plant

Imperial
Beach
plant

Treatment Primary Primary None None Aeration Trickling
filter

Trickling
filter &
lagoon

Date sajitpled



MINERAL QUALITY OF EFFLUEWTS FROM SEWAGE FLAMTS IN THE
3AN DIEGO METROPOLITAN SUBAREA

(continued)

Property*
Lakeside
plant

Palm City
plant

Ream Field
plant

San Diego
Harbor
Drive
plant

San Diego
Point
Loma
plant

Santee
plant

San Ysidro
plant

Spring
Valley
plant

Treatment



TABLE D-6

MINERAL QUALITY OF SEWAGE FROM TRUNK SEWERS
IN THE SAN DIEGO METROPOLITAN SUBAREA

^ Property*



TABLE D-7



I

MINERAL QUALITY OF EFFLUENTS FROM SEWAGE PLANTS IN THE
SAN DItXX) COUNTY SUBAREA

(continued)

Property*



TABLK D-8

MINERAL QUALITY OF EFFLUOJTo FROM SO/AGE PLANTS IH THE
CAMP PENDLETON SUBAREA

Property*
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APPENDIX E

WATER QUALITY CRITERIA

For quality stsindards, water supplies are classified in three

general types: domestic, agricultural, and industrial.

Municipal and Domestic Water Quality Criteria

Water used for drinking and cooking should be clear, colorless,

odorless, pleasant to the taste, and free from toxic salts. It should

not contain excessive amounts of dissolved mineral solids, and it must be

free of pathogenic organisms. Probably the most widely used criteria in

determining the suitability of a water for this use are the "Public Health

Service Drinking Water Standards, I962", given in Table E-1.

Maximum safe limits of fluoride ion concentrations are related

to mean annual temperature and are defined by the California State

Department of Public Health as follows:

Mean annual Mean monthly maximum
temperatxire , fluoride ion concentration,

in °F in ppm

50 1.5

60 1.0

70 - above 0.7

Total hairdness is a significant factor in the determination of

the suitability of water for domestic or municipal use . Waters contain-

ing 100 parts per million (ppm) or less of hardness (as CaCO^) are con-

sidered "soft", those containing 101 to 200 ppm are considered "moderately

hard", and those with more than 200 ppm are considered "very hard".
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TABLE E-1

UNITED STATES PUBLIC HEALTH SERVICE
DRINKING WATER STANDARDS

1962

Substance
Recommended : Mandatory-

limits of concen-s limits of concen-
trations, in mg/H: trations, in mg/l

Alkyl benzene sulfonate (ABS)



TABLE E-2

RELATIVE TOLERANCE OF CROP PLANTS TO SALT^^T)

High



to most plants in higher concentrations. Limits of tolerance for most

irrigated crops vary from 0.5 to 2.0 ppm. Citrus crops, particiilarly

lemons, are sensitive to horon in concentrations exceeding 0.5 ppm. Rel-

ative tolerances of various crop plants to boron are listed in Table E-3,

and permissible limits of boron for several classes of irrigation water

are shown in Table E-k.

TABLE E-3

RELATIVE TOLERANCE OF CROP PLANTS TO BORON(^^^

(in each group the plants first named are considered as

being more sensitive and the last named more tolerant)

Sensitive to boron Semitolerant to boron Tolerant to boron

Lemon
Grapefruit
Avocado
Orange
Thornless blackberry
Apricot
Peach
Cherry
Persimmon
Kadota fig
Grape (Sultanina and

Malaga)
Apple
Pear
Plum
American elm
Navy bean
Jerusalem-artichoke
Persian (English) walnut
Black walnut
Pecan

Lima bean
Sweet potato
Bell pepper
Tomato
Pumpkin
Zinnia
Oat
Milo
Corn
Wheat
Barley

Olive
Ragged robin rose

Field pea
Radish
Sweet pea
Pima cotton
Acala cotton
Potato
Sunflower (native)

Carrot
Lettuce
Cabbage
Turnip
Onion
Broad bean
Gladiolus
Alfalfa
Garden beet
Mangel
Sugar beet

Palm (Phoenix
carariensis)

Date palm (P. dac-

tylifera)
Asparagus
Athel (Tajnarix aphylla)

The percent sodium, as reported in analyses, is 100 times the

proportion of the sodium cation to the sum of all cations, all expressed

in equivalents per million. Water containing a high percent sodium has
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TABLE E-k

PEIMISSIBLE LIMITS OF BORON FOR SEVERAL CLASSES OF^^^)
IRRIGATION WATER

In parts per million

Classes of
water

Crop groups

Sensitive Semitolerant Tolerant

Excellent
Good
Permissible
Doubtful
Unsuitable

Less than 0.33
0.33 to 0.67
0.67 to 1.00
1.00 to 1.25

Greater than I.25

Less than O.67
0.67 to 1.33
1.33 to 2.00
2.00 to 2.50

Greater than 2.50

Less than 1.00
1.00 to 2.00
2.00 to 3.00
3.00 to 3.75

Greater than 3 75

an adverse effect on the physical structure of soils that contain clay.

This is because it disperses the soil colloids, and these, in turn, retard

the movement of water and the leaching of salts, and make the soils dif-

ficult to work. The effect of potassium in water is similar to that of

sodi\Jm.

Because of the diverse climatological conditions, crops, soils,

and irrigation practices in California, criteria that may be set up to

establish the suitability of water for irrigation must be general, and

judgment must be used in applying these criteria to individual cases.

Based on results of studies by Dr. L. D. Doneen, Professor of

Irrigation at the University of California at Davis, three general classes

of irrigation water have been established:

Class 1 Excellent to good . Regarded as safe and suitable

for most plants under any condition of soil or

climate.

Class 2 Good to injurious . Regarded as possibly harmful for

certain crops under certain conditions of soil or

climate, particularly in the higher ranges of this

class.
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Class 3 Injurious to unsatisfactory . Regarded as probably
harmful to most crops and unsatisfactory for all but
the most tolerant.

Limiting values for concentrations of total dissolved solids, chloride,

boron, electrical conductance, and percent sodium for these three classes

of irrigation water are shown in Table E-5.

TABLE E-5

UNIVERSITY OF CALIFORNIA CRITERIA FOR IRRIGATION WATERS
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